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i. INTRODUCTION 


A unified description of the crystal field parameters, By, for the 
triply ionized lanthanides ir Y3Al1s50)2(YAG) and squared-matrix elements 
of the electric dipole operator were recently reported. } In this work, 
similar quantities are calculated, by using the same theoretical methods 
and computer programs, for the triply ionized lanthanides in the 
isostructured host Y3Gas50,}2 (YGG). These quantities are required in the 
theoretical analysis of actual or potential laser systems. A comparison 
of the crystal fields in YAG and YGG, which influence differently the 
lanthanides in these materials, is therefore of particular interest 
because of the different laser performances” of the lanthanides in these 
similarly structured host materials. 


In this work, previously re ortea34 spectra of triply ionized 
lanthanides in YGG were analyze theoretically by diagonalizing a 
parameterized D2 Hamiltonian in a free-ion wave-function basis involving 
the lowest 5, 10, and 10 J~multiplets, respectively, of Nd, Dy, and Er 
in low-doped YGG and the lowest 11 and 10 J-multiplets, respectively, of 
Sm and Dy in 100-percent doped YGG. Then Brym yielding a least 
root-mean-square (rms) deviation between calculated and measured energy 
levels for the lanthanides in YGG were used to obtain a quadratically 


smoothed set of parameters for all the lanthanides. In addition, 
previous work had shown that a coordinate system can be chosen in which 
the crystal field is primarily Doq. By using a Djq approximation, 


squared-matrix elements of the electric dipole operator between the 
Stark-split energy states were then computed for all the lanthanides in 
YGG. 


2. CALCULATIONS AND RESULTS 


The same computer programs and theoretical methods were used here as 
earlier! to calculate the energy levels and transition probabilities for 
the triply ionized lanthanides in YGG. In this work, we have varied the 


lp. &. Wortman, C. A. Morrison, and N. Karayianis, Rare Earth 
Ion-Host Lattice Interactions ll. Lanthanides in Y3A150)5, Harry 
Diamond Laboratories TR-1773 (1976). 

2M. J. Weber, Insulating Crystal Lasers, in Handbook of Lasers, 
edited by R. J. Pressley, Chemical Rubber Co. Press, Cleveland, OH 
(1971), 282. 

3 Pp. Nutter, M. Weber, and M. Harrison, Theoretical and Experimental 
Study of Rare Earth Ion Fluorescence in Crystals, Summary Report 
AFML-TR-65-57, Wright Patterson Air Force Base, OH (May 1963 to 
January 1965, March 1965). 

4“ J. A. Koningstein, J. Chem. Phys., 44 (1966), 3957. 


nine real, even-fold (even-k) parameters in the Dy) symmetry (which is 
the point group symmetry at the y3* site) crystal field Hamiltonian, 


= 
a 7 * enh“ km . 4) 
to obtain least rms deviations between theoretical and 
reported?’" energy levels of Nd, Dy, and Er in low-doped samples of YGG 
and those of Sm and Dy in 100-percent doped yYGG. Free-ion wave 
functions and reduced matrix elements of the u‘*) unit spherical tensors 
required for these calculations were first obtained by diagonalizing the 
free-ion Hamiltonian (eq (1)) by using the parameters of Carnall et al.° 


Table 1 lists Bim giving the best fit for each iors; the next to last 
three columns’ give the number of lowest-lying multiplets diagonalized, 
the number of experimental energies used, and the rms deviation between 
these energies and their corresponding theoretical energies. In 
Dy symmetry sites, there are six equivalent sets of real By, that may be 
generated from a given set by successive 90~-deg rotations about the x-, 
y-, or z-axis. Apart from simple phase changes under z-axis rotations, 
the equivalent sets are quite different for, say, By, of Nd in 
yaG.} Interestingly, one set! is primarily Dog since the By, > and Bie 


TABLE 1. PHENOMENOLOGICAL CRYSTAL FIELD PARAMETERS, By, FOR TRIPLY 
{ON1ZED LANTHANIDE IONS IN Y3Ga50) 02 


Experimental 
the P 7 8. gta *g B ia ee Multiplets Levels levels Q Table 
{No.) (No. ) (No.) 


Dy 49.6 108 223) 278 1083) 549-148 992 72.7 10 51 4od 5.028 


€r 63.0 62.9 ~ 2037 299 851 496 -97.6 B92 ~122 10 48 37¢ 14.184 


to January 1965, March 1965). 
G; M, Veyssie and B. Dreyfus, J. Phys. Chem. Solids, 28 (1967), 499 
iG: Re L dsack et al, Phys. Rev., 3 (1971), 4342 
Ss. Mater., 6 (1967), 95 
ls of Rare Earth Ions in Crystals, John Wiley and Sons, Inc., New York (1968) 


1p. E. Wortman, C. A. Morrison, and N. Karayianis, Rare Earth 
Ton-Host Lattice Interactions 11. Lanthanides in Y3Al50;9, Harry 
Diamond Laboratories TR-1773 (1976). 

3 Pp. Nutter, M. Weber, and M. Harrison, Theoretical and Experimental 
Study of Rare Earth Ton Fluorescence in Crystals, Summary Report 
AFML-TR-65-57, Wright Patterson Air Force Base, OH (May 1963 to 
January 1965, March 1965). 

4 J. A. Koningstein, J. Chem. Phys., 44 (1966), 3957. 

Sw. 7. Carnall, P. R. Fields, and K. Rajnak, J. Chem. Phys., 49 
(1968), 4412-55. 
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components are all smaller than their respective B and By4 
counterparts, thus justifying attempts by Koningstein and Geusic® to 
approximate the YAG field with less than a D2 Hamiltonian; the same 
rationale is valid here for the lanthanides in YGG. 


In the present energy-level calculations, we used B,, given in 
table 2, which were quadratically fit to the best-fit By, values of 
table 1. Table 3 lists the even-k B values approximated by using D 
symmetry which were used in the energy-level and intensity calculations. 


TABLE 2. BEST QUADRATIC FIT CRYSTAL FIELD PARAM- 
ETERS, Bum, FOR LANTHANIDES IN Y3Ga50) 92 


fon 8 Bo, 8, By Bu. By By, Bey Bey Table 
Pr 66 101 -307) 324 1150 1051 -76 1812 -183 6 
Nd 64 98 -2744 290 1029 891 -64 1536 -155 

Pm 63 96 -2536 268 951 797 “57 RA = 39 18 
Sm 63 96 -2399 254 900 74) =53 1276 -129 25 
Eu 63 96 -2297 243 862 703 -50 1208 -122 31 
Gd 63 96 -2212 234 830 665 -48 1147-116 37 
Tb 63 96 -2133 226 801 630 -45 1085 Ss - 110 43 
Dy 63 97. -2062 «218 274 595 -43 1026 = -104 

Ho 63 97 -2004 212 752 567 -4) 978 =99 56 
Er 64 98 -1960 203 736 550 -49 950 -96 

Tr 65 99 -1926 198 723 543 -39 932 -94 68 


a 
btained by using phenomenological B,, in table I. 
i km 


TABLE 3. CRYSTAL FIELD PARAMETERS, Bxm, 
OBTAINED BY APPROXIMATING Y?* 
SITE SYMMETRY AS Doy 


Von Oke Oegua, LOynu Shown. Wak Table 
Pr 645 SIO NisGeniosle. 16l2. . ok. 
Nd 64 -2744 1029 891 1536 13 
Pm 63 -2536 951 797 1374 Ig 
Sm 63 -2399 900 74) 1276 26 
Eu 63 -2297 862 703 1208 32 
Gd 63 -2212 830 665 1147 38 
Tb 63 -2133 Bol 630 1085 4h 
Dy 63 -2062 774 595 1026 51 
Ho 63 -2004 752 567 978 57 
Er 64 -1960 736 550 950 63 
Tm 65 -1926 723 543 932 63 


63. A. Koningstein and J. E. Geusic, Phys. Rev., 136 (1964), 
A711-16. 
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In making the intensity calculations,! eigenfunctions of the Dog 
crystal field Hamiltonian were used to calculate the o and matrix 
elements between all the Stark-split energy levels. Table 4 lists the 
radial integrals and energy positions of the higher electronic 
configurations for each ion that are required in these calculations. 
Also given in table 4 are the even-k, ion-dependent p values that 
relate crystal field components, Alm’ obtained from lattice sums to Bn’ 
where 


Pn” Mn (2) 


The required odd-k Ay, were obtained from lattice sums’ by using an 
oxygen charge, dy = -1.0 (table 5). The crystal field data used in the 


TABLE 4. VALUES FOR Pye d and ‘, FOR INTENSITY CALCULATIONS 


ke? Gp Age 


ton 2 Oy 6 dy ds 93 95 97 


Ce 0.1841 0.7536 2.3417 2.0120 4.5049 0.09108 0.3447 


“4756 49.7% 222.5 


Pr (0.1756 §=0.6464 1.8754 1.6339 


w 


-4892 0.07906 0.2814 


1329 61.2* 238.4 
Nd 0.1706 0.5776 1.5897 1.4204 2.8970 0.07129 0.2396 0.9107 70.4 248.8 


Pm 0.1679 0.5339 1.4218 1.3966 2.7251 0.06705 0.2136 0.7694 71.6 251.2 


Sm 0.1668 0.5049 1.3210 1.3793 2.5792 0.06369 0.1929 0.6610 72.5 253.3 
fu 0.1666 = 0. 4836 1.2503 1.2345 2.2164 0.05919 0.171) 0.5593 81.0 263.0 
Gd 0.1668 380.4656 1.1873 1.0834 1.8709 0.05492 0.1519 0.4753 92.3* 275.4 
Tb 0.1673 0.4490 1.1232 1.8148 3.0199 0.06169 0.1638 0.4919 55.1 239.6 
Dy 0.1681 0.4341 1.0614 1.5015 2.4117 0.05756 0.1471 0.4252 66.6 252 .3 
Ho 0.1692 0.4217 1.0119 1.3404 2.0819 0.05485 0.1353 0.3773 74.6 261.5 


Er 0.1706 0.4126 0.9826 


3531 2.0356 0.05434 0.1296 0.3498 73.9 262.0 
Tm 0.1722 0.4053 0.9649 1.3755 2.0074 0.05416 0.1253 0.3278 72.7 262.0 


Yb 0.1737 0.3938 0.9120 1.2515 1.7748 0.05255 0.1181 0.3004 79.9 > 270.4 


“The OK * kek Ya - 0%), in units ax, are needed to convert lattice sums Axm to crystal 
field parameters, By, 48 Bym = 0yAym- The dy = TO Verse [ba and gy = () (4) grsq/Ag 
free-ioy values (ir units 103 cm™!) for Sa = Esq ~ Fag and 4g = E5qg - Eqf are given 
where energy differences are from lowest-lying energy levels in the respective mul- 
tiplets. 

be. L. Vander Sluis and L. J. Nugent, J. Chem. Phys., 60 (1974), 1927, table I 
(* measured values). 


1p. E. Wortman, C. A. Morrison, and N. Karayianis, Rare Earth 
Ion-Host Lattice Interactions ll. Harry 
Diamond Laboratories %R-1773 (1976). 

Ty. Karayianis and C. A. Morrison, Rare Earth Ion-Host Lattice 
Interactions 1. Point Charge Lattice Sums in Scheelites, Harry Diamond 
Laboratories TR-1648 (1973). 


Le 


lattice sum calculations are® a = 12.280 Ki, x = -0.0272a, y = 0.0558a, 
and z = 0.150la. 


TABLE 5. AMPLITUDES, CRYSTAL 3. DISCUSSION OF RESULTS 
FIELD. COMPONENTS, A, IN 
cm7! AK, OF SPHERICAL 


P ; 
DECOMPOSITION OF LATTICE henomenological By, for Nd, Dy, and Er 


SUMS FOR Y3Ga50; 52 in YGG, obtained by fitting theoretical to 
: experimental energy levels as described 
k, om A, (a9 = 71) above, served as the basis for the energy- 


0 


a7 re level and transition-probability calcula- 


tions for the lanthanides in YGG. Thus, by 


2 615 : ‘ a 
“ using Bym in table 1, best quadratic fits 


io ae for each Bum were obtained as given in ta- 
32 Bl ble 2, The energy levels calculated using 
o ke these smoothed By, for the lanthanides in 
42 95-8 YGG are included in tables 6 to 73. 
4h 1730 
50 0 " The Bem obtained by approximating the 
52 - 168i y3 site as D2q and the energy levels calcu- 
5h 13511 lated by using these values also are given 
60 490 for comparison with the energy levels in ta- 
62 -138 bles 6 to 73. The quantities labeled as o 
64 719 and ™ transition probabilities in tables 6 
66 - 36 to 73 are the squared-matrix elements of the 
70 0 electric dipole operator between initial and 
72 0.551 final states, Mie, obtained by using the D2q 
74 -61.0i approximation. The Mj¢ are related to the 
16 -58.8i oscillator strength, Pit by 
* The Y charge is taken as 

qy = +3 and the Ga as qcgq = gr2y if 

(-12q9 - 9)/5 Gp) is the oxy- = 1 2 

gen ohargn. the lattice Pie ~ h Mi ’ (3) 

constants were taken as a = 

12.280 3, x = -0.0272a, y = 

0.0558a, and,z = 0.150la; i : 

F. Euler and J. A. Bruce, where Vig is the frequency difference be- 

Acta Cryst., 19 (1965), 971. tween the initial and final states. Several 


Di = imaginary. 


quantities that are important in analyzing 

properties of laser materials such as stimu- 
lated and spontaneous emissions and cross sections are proportional to 
M2 through the oscillator strength. It is hoped that the energy levels 
calculated for the lanthanides in YGG will facilitate the analysis of 
optical spectra for ions as yet unreported. A comparison of branching 
ratios from the “P32 levels to the ‘1 energy levels for Nd:YGG with 


8 F. Euler and J. A. Bruce, Acta Cryst., 19 (1965), 971. 
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branching ratios reported by P, Nutter et al3 suggests that the squared- 
matrix elements may be not only an aid in spectral analysis, but also a 
valuable aid in the analysis of potential and actual laser systems, 


3p, Nutter, M. Weber, and M. Harrison, Theoretical and Experimental 
Study of Rare Earth Ion Fluorescence in Crystals, Summary Report 
AFML-TR-65-57, Wright Patterson Air Force Base, OH (May 1963 to 
January 1965, March 1965). 
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TABLE 9. 


VALUES FOR SQUARED-MATRIX ELEMENTS BETWEEN INITIAL AND FINAL 
STATES WHICH ARE PROPORTIONAL TO OSCILLATOR STRENGTHS FOR 
Prot+ IN Y 3Ga50) 22 
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4A given value 
energy difference 


must be multiplied by a constant and the cube of the 
between the initial and final states, for example, to 


obtain the spontaneous transition probability. 
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TABLE 11. VALUES FOR SQUARED-MATRIX ELEMENTS BETWEEN INITIAL AND FINAL STATES 


WHICH ARE PROPORTIONAL TO OSCILLATOR STRENGTHS FOR Pr3+ IN Y3Ga50) 22 
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4A given value must be multiplied by a constant and the cube of the energy 


difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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8A given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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TABLE 14. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABILITIES 
FOR Nd3* IN Y3Gacs0,22 (CONT'D) 
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#, given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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TABLE 15. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABILITIES 
IN Nd3* FOR Y3Gac0) 5% 
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difference between the initial and final states, for example, to obtain the 
"t spontaneous transition probability. 


TABLE 15. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABIL- 
ITIES FOR Nd?* IN Y3Ga50, 2% (CONT'D) 


“7 ’ a1 ny 4s 5a 62 ’ 2 
@HLis2 2 wtilse 2h 972 2 41 972 GF ase 26 at Us? wt tos/ 

72? #1157? TePEGF OF FeH2RF 0? HeP45E NP? SLLSPE 03 2454 os 700 04 sé ‘ . 

1S 41192 o2O2F C2 L64C9F OF 2e2TVE OF LeA2ZE MV GATE ‘ 

Ss’ Lis? 2 1.0728 2? %.162E O2 3. 746F OF 31.3266 7? 2.041 

ik 4tiiee $2468 OL L./Oot O46 2.326E 02 3.075F 03 ILI I4E ‘ 

2% &ILS/2 Lee?2E O2 GelSTE OF 4e*IGE OS 4,0CTE C2? LLLEPE ‘ 

16 41i3/e LeMLIE 92 1.1056 © LeOPLF O04 3.6R9F UF 1. 2608 OL S516 i 

oe swlis2 2 4.5656 ? 147446( 92 I.0146E OF 1.606F 1 oA PHL 4 LeVose j 

A @tilse 1.260 2 Dee TRE O2 FetHHE OF 5.6208 *& e129 TeMrce 

92 4F Sf? Pe2M2C OL B9LSF 2 SOCDLE CY F.2STE OF co TSHE & S4eCvet ’ 

4 41972 PeSHZ2E OL Fe POOF O8 GOPTTE O2 Se2L5F OF VS2E $ 1.5656 61 

a5 ah Ore Ve7TPIE OF P.IHLE OF O.TSSE O2 LePOTE 03 BQ P>dE O) 2.008E O1 

54 40 572 $.279f OF LLO7TE 93 4.99NF O2 1.509F 07? 7.1968 O4 LeSOTE C4 

64 46 142 SOOE OY LobN2E O2 VoCHME CE 2,93SF CF 12C12 (° L.UASE us 

YA OF te Le2tVF DP HID N2 LeCIMe OF LeOBAF OL Le299C OF LedTMe OF LPSZE 

66 46 572 S268 OS LoS2TH OF PLATIE M3 LeFSPE O68 2etaar OF TeleTL 02 &.MBKE 02 

34 2m 972 2 &.297TE OL L.TSOE OF .OTLF 03 2.496RF 07 2. TITE 02 G.48HC OC ¥.9393F OF 

eB ot 372 eT S4E OL b.645t O48 L O2 1.025¢ 2? tether O2 2ei20F Y LeSI9E OF 

49 45 372 4eSPRE O2 Levddt US 2 OF Pe¥SGE G2 teHFSH O2 1.H21E 4 Te6t2—E C3 

20 HILSs2 1.346 OF 1.4096 94 Fe4dOE OF FOLLAP Ya 26 3408 1.0646 3 

14 SIL872 L.STBE Ch SeTThe O4 GeI76E OO Lol SMF 2 BeS5LE UL Be¥O3E-Ul 

SO 2hlis2 ¢ L.O23F OF LeLPHE O2 1. 75SSF OF 1224928 Yi VeHVle 6 1656 4E ’ 

a GTLLs2 SRVTE=-02 2.259F 03 OF 3.71 AE DL 2e47Te GA 461566 US 

$6 2h 942 20 SeG61OF 02 1L.OLSE 0% 5.992F U2 5.125F OF 1. C92E O2 4.692 G4 7T.eKOE 05 

1 4t 972 264076 OF HeSAZ2E OF 4.472€ O48 4.04650 03 1. 709€ OF LLISGDE OF GVe22TE 

ae 4b 978 12344F 04 1.49BF OF 1.262— OC HeAPHE 0} 9.4518 YL. W7E UY 361 30€ 


$9 2G T1727 1 SeoPATHE 03 SeSABE OF2 3.4CHE OL 2.878% O2 5.557F O02 1.690t L.A 46E- 
63 46 Tr2 He44Or OF 662636 Oe F.rtKE OF FeH3KE O14 GeaKGF O? $.265t OF 4.7010 
42 4&F T/2 J.TLOE 92 1.947E OF Led20E U4 ALCR2E CY 1L.97RE OF Be ISIE CI Lebeclt 
56 4G 5/2 TeASLE GOL D6752E OF PLPSHE U2 GeTOIE O2 4.7ATE Ol Ge4i3t GY DRATE 
30 4F 5/2 TelL22E O3 F.576E O2 GoPIE OF 5.653E OF 3.h20E 4% Pot 04 1.0308 O« 
26 4blose Oe 1966 C3 526708 C4 LeLHAk OF LeLTOF MY 3,733 22 sb OF vu 
TPR SILI E oA VIVE C2 2e32TC C3 SePSSE Oe LaW2E OF LKOSE | ot ot us 


4a given value must be multiplied by a constant and the cube of the 
energy difference between the initial and final states, for example, to 
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ITIES FOR Nd3* IN Y3Ga50,22 (CONT'D) 


obtain the spontaneous transition probability. 
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TABLE 16. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABIL- 


4A given value must be multiplied by a constant and the cube of the 
energy difference between the initial and final states, for example, to 


TABLE 17. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABILITIES 
FOR Nd3* IN Y3Gac0) 52 


PL TRANSITIGN PROHABILITIES FFTWEEN 2mib = -3 AND 2MU = 2} 


ral 12 ot Ly 45 rn 4? 23 uv 52 it 

4atiszve S132 2eii72 20 Stbis2 au 9/7 2 «(41 WS? 4F 9/2 4115/2 “113s? 2mils/2 2 @tias2 
22 stisse L.H72t 04% BALISE-O1 1.647E U2 3,096F 03 PLLDGF 92 259E O2 14656RE O2 1.529F OF 5.399E OL 1-UB84E 08 
15 4tLa72 1. 214t 04 1. BABE odTLE 03 Ge212F OF 2.165F 93 SO7E OF LeOFTE 0% 1L795F 0% 3.02 3F O45 2.547T& Ge 


$3 Pwiis? 2 Be 72eHf OL H.37TE CO ¥.102F CL 9.233F Gl 3.566E 03 794F O2 L.OMAME 02 3.798F OF 4.105F O2 2.022F 02 
th @tlive A. VISE 2 f.967F OF B.BPSE C2 &.724E 03 1.455F 03 924F OL Le27TOE OF SeTIFE 93 3.2586 OS 4.4156 97 
24 S1LS72 2eL5OF O04 T.3S6E 02 S.9TSE O2 5.3066 02 G.SL3E 03 CHSE OF FLIMIL 04 2e2BHE 94 1. 9HGE O3 B.448F O1 
16 Silas? 6.57T3E OL 8. RADE 2 1.523€ O1 1.06HF O2 S.1T2F 07 249F OL LLIGLE OF LLIT3E 0% 1.0518 OL 2.4366 04 
ae 2hHLIse 2 L.OOTE O2 L.~T26E G2 L.VSDE C2 4,194F O2 1.546E 03 CLE O2 3.504E O1 %.566E OCC 1.5¥91E- 02 3-679€ 02 
A atlise2 B.7T7TSE 0% %.958E O% 4.46956 O2 1.732F 03 4-907TF 02 TCOF OS B.AOVE O2 1.650E€ G2 5. 100F 14 9.14RE 02 
32 4F S72 2-1 9SE OF 6.6268 O3 L.LOSt OF D.CHOTE OF 3.4659 949 1.4H4E 92 3.60LE OF LeTTTE O46 1. 2KGF OF Lef12E O46 
& a1 9/2 QeOTLE-O2 5-646F OF 7.597F OF ALBISE O38 1.4346F 0% LLITTE 0% D.IO00E U2 FeHODE O1 LL2S1E « 3.L39F 04 
45 4F 972 VeITIE UF B.ROVE G2 1.U39E OF 4.4694F OF SLO3BF 07 1.457F OL 2.161 U3 LeIPAE OL 1.3366 O% H.447F GI T.ATSE O1 
$4 46 5/2 1.6546 00 2.67SE O38 A-293F 02 GeGITE O2 L1.725F 03 G.IS9E 0% &.570F OFf1 1-309E OF H.H1LSE OO L.-125t O2 4.092F OF 
64 4G 1/2 Le76BE OF BeLOVE OF 2.4556 OF LLIMLE O2 2.39ME 9% 2. 3C9L O4 LLIGLE 04 2.LTVE OF F.ETSE OF 7.236CE OF 1.G64E 03 
yaoeF rs2 Ln14OF OF 1.501E O2 3.5906 O02 4.262E OL 2.HTOF 03 2.3C7F O% LLODTE C2 3.148E C% T.6045F O3 5.937F OF 2.773E 04 
oC 46 S72 1LeU%0F 2 L.O2OE O2 1.1228 C4 1.285F O4 3.420F 03 1.C50F 93 2. 91GE OS 2.H9VE U2 4.299F O2 1.5°46F 92 &e27TRE 03 
36 2h 972 2 LeJi vt a be453F O% B.7ORE G2 &.630F OF LESLIE Oe 4.88 0F OF 4. 279HF OF 1.6639E O46 GoHOGe OL LLL/9F OF G14 96E 02 
2aef We T.Lide 1 2.3780 O04 4.9546 OF @.57RE M4 1.6618 OL 4.7666 OF B.AIBE OF LelHTE OF LeVISF O% 2.HESE OF 1LL4OF O85 
40 4S 372 LeL21E O2 1.SBTE O% 2.467E OF B.PRIE 03 1.F69E 03 3.4506 O3 B.UITE CF B.GODE UF 3L126E 04 3.360F O03 2. 7346F C4 
Oo 4lisre H.635E 04 He320E O4 LL35STE Ol 7.59RE 02 2.6626 O2 Yo122t 92 2.74VE G3 S.VOKE U2 Bo52ZLE OF 2.303E G2 LUGE U6 
14 411372 1.4636 U2 6.0256 OO 1.307TE O2 1.346E 05 LLTOTE O38 L.O51t 0% G.7ISE OL 2.631E 03 4.598F OF 2.B4EF O2 Z2.416E 06 
$0 z2hlis2 2 FoLPIE 90 4.199E O2 1.0446 03 4. 7ESE O2 3.949F 04 He2?ol OF PeHOHF O12 2.613E OF 3.608F CO P.HILE Of 2.52466 6? 
9 &tlis2 LeODIE O46 SePOHE OL 7.037F OL B.BIOE OF TLT3TE 02 Todo6E O2 S.HIBE CY 1.G650F O46 3.45e3F O2 4.4 73E-O1 F.45CE C2 
36 2% 9/2 2 Le27 ot U2 Le-H6HE OF 2.dI TE 04 LLPSAE OL SLHIDF O38 1.90°SF 92 2.37Z2E U2 1Le299E US &.08BE O6 2.708 OF 2.LT7LE CP 
146i 972 Te2SLE VI LeG2LE OF 7.549F 92 2.TAZE OL F.@LTE OF 2.3FLE DI MO2TE O2 T.294E G2 L.MPBE 04 4.959E D4 1.246RE 06 
a6 4F 9/2 L.DPTE 06 L.OSLE O03 7o1546E OF 4.P5SE O38 1.639F OF 2. 36PF OF LL23HE OS O.COZE O49 3.055F 03 B.IVTFE Oc LOTTE 04 
$9 2G 7/2 Lb 3e990E O2 7.626F OF 1.L156E OF 1L136F O3 G.0H6E C¥ 1.292 92 5.9OLE O43 3-951E G2 2.496F OF 4. 7/4F O% 5.596F OF 
63 46 Tre 2LALVE Gh PAVE C3 SeuPPE OL &.022E 92 2.57CE OL 1.0546 O2 3.732 O2 2.04HE O1 T.514F OF 7. ve G! 2.1236 04 
42 46 42 Z2e93HE 03 G6. IHRE OL 7.455F OF 1.499F OF 2AAZE O2 4.2i17TF TF Seldbt 13 16495t O% S.246F O04 L.DUKE O38 36955F OF 
$6 46 5/2 Bendre OF PoPALE O3 1.475E GI P4G9E OF 2.1L4OF OF 3.P4eF OF B.COTE OF S.69HF UL Ledd7F O% 7.472F 2 1.322E 04 
30 4F S72 SeLOSE G6 2.047TE OC% LLTO2E C4 5.253E O2 E.LLBE C3 2. 75HF O% 7.296t VY 1.025E GO 1.26CE OS &.THEF 0% ¥.H6GE OF 
26 4315/2 4 IGE US 2.30RE O04 BLS9TE UY Z2e2TAE OF LeBISE O06 3.440F OF 9.403F 06 2.460F Ch 479 O6 ALG 4PE OF 1.975 C3 
be siusee MW. ISGE O64 L-SODE O3 T.O40F OL 6.6R8F 02 B.152F O38 S.FC2E 93 6.609r 94 3.4566 01 2-999F 02 Ge1HGF 02 2.265F 04 
LB 7] 46 s? 1 “lt ” 29 27 ty 
dM Ae « 41 9/2 4F Ge 2G 7/2 1 4G 7/2 af r/2 4G S72 4F 57? 4F Ve 4S 372 
22 411572 Sel4Ot O2 3-595F C2 A.226F OF LeOPTE OF E.3LDE GL O.459F OF 2eATEF-O2 Le2l2t O% J.ORTE O2 ToRaTE 
15 411372 B.245E G2 B.L47E O% F.FLGE OZ F.32TE O2 BLISS OF §$.452F OF 1234GE GS LLOZFE 04 T.65d3L-O1 SA477F 
SB 21/2 2 | Le2dTE O% 1.565F OF S.HTTE OF 2.31HE OF L.HOSE O2 LeLCSE OF 2.UHB8E C3 4.996F OF 1.BC4E OL 4.9TSE 
Lk @tiise BoSAGE C3 1-93ZE C4 2.056F G2 4.646E O46 1L.7TOSF G4 2. °62F O46 LeAPIPE US F.ACOE OF V-HOTVE OF 1.3L 7F 
26 Gilsre Be22Z2E OS WeSSIE-OL F.21OF 96 LLIBTE DF LeH5SSE 03 GL07FF 0% DHLTE 93 7.23008 ¥ 6-TaTe OF 2.96270 
16 @113/2 2.922t OF L-S1HE OF 7.400 92 7.501F OF A.GO9K O38 S.9HTF OF S.143F GY AoELSF OF AeurBE OF 1.5°5F 
GA PHLIL2 2 4e4S2F OF LeBIDE OF 2.6638 Oc 7.B2HE 03 3.626E GF 2.HS6F OF LLS3TE O% PecOdE~G¥ L.P32E CY S.0KCF 
B 4tlive Le3STF 03 2.SPTE OF B.47ZE O% 16924E O2 1.555F OL L.125F OF LeTIKE 04 HOOZTE Ot 3.391E O% 4.517€ 
32 GF 5/2 Ge46GE O2 2.999F 0% S.TIRE 07 7.9668 93 GeTZTE 0% 4.5 7Of OF 3.925t 97 B6.460E OF TL2TOF O38 T.ivde 
& 41 972 F.O7T0F 04 5.420EF 93 3.912E OF F.9STE 93 6.4669F OF HBOS 92 ALHOGE O3 1.6496E Ot LLO4TE O08 4.CC4E 
45 4f 472 DePLTE OL 2eL24E CO &.3CHE C3 S.A9SE CL YO5S3E-CF3 V5HDE CBI 2LITTE CL LedTHE C¥ 2.32BE O% 1.444F 
54 460 5/2 LoD2TE O4 Lo@ASF GI LdPKE C2 LLOLIE 16 LLUTHE U4 2.5455F UY LeSTSE OF AoPTTE Ut Z.551E OF JL bE 
he 46 Tre be ISTE O03 6.575t OF SLILE OF T6SCOE OF 1Le6Z29E OH 1LL9CZE D5 S.5H7E OF F.POPE GH L.H25E 03 B.L¥>E 
38 4F 1/2 He641F OF 34240F O2 LoPZ2IE OF 1.465EF 03 &.506F O38 G.567F OF 2.47TE OF GoFDTE OF 2.OHFE OF CoH Lt 
60 45 S72 PeOPLE O% LOLSZE OF ViH2TE CH LLIZ4E O84 S.BIOE OF FL2IBF OV FraTAE QY VALOGE OV 2.27VE OV 7.9408 
WO 2% 9/2 2 Lek PZ2E OS 2oLAZE O% 4.645E OF 2.251F O2 BoAITE OF LLISIE OF LLOLZE VI DeISTE UY B.467TF OF TLGK2t 
2a 4 2 $.95CE Ut 2-TOZE O% S.ICKE O02 4.093EF OF LeSS1E 04 §.545f OF 2e5TAE O4 S.H7TE O2 1.229CE OF BLE EF 
40 45 3/2 LaFICE OF S.TSLE C& G.SOPF Cl Ba 33DE OF LLO24SE 04 D.9SEF C2 P.Z19E C% 2.4H5E OF LeLOSE CB ¥.LFIE 
20 411572 TLSSPE OS LeLABE O2 e24CE U2 8.977E OF LLORCE 943 =. dTUE OF 636TH G2 TeHSTE O2 9. 95HE OF 1.9168 
16 4ELI72 PeLSSFE OF DSIRE 2 262206 OL G.126E 03 GLOTOF 03 4.469F 03 5.297t O1 3.0366 OF LL273E 06 1. 704E 
$0 2hLA/2 2 GeIZLE GL LeALPE O2 1.47CE O32 5.329F 93 2eLLOF OF 2.CHTF OF 2.445E OL 3.2 7HOL G2 4.761F OL 1.6r0F 
9 4tits2 2eOPRE OF 1.515E CH 1.739 OF L.229E OY S.OTOE C2 HL Y9PF OF LL AZSE OH LLCOZE U4 2.946F O2 C.adTE 
36 Zh 977 2 LeBALE OS 4.602F G3 2.030F OF S-TIVE OF 1.592F 03 G.572E O2 ASHLEE OF 2.651F OF 2o27THE OF FLDG2E 
1 ot 72 Le6H7F OL Le229F OF 2.I87E OC? TLIODE 92 #.S5BRE 02 1,.449F OF DLH19E OF 1.0008 O04 L.7e7E 04 O.47TE 
44 6 9/2 ZeULLE 94 7.9508 2 LeST7E Ct 2e153F OF BLTHTE OL 1. 7467F OF 1. 996E 96 Oo IKUF 4 4.769F OF Siseil 
$9 26 172 1 L.9PFE O% 3.6626 C3 5.646F, 02 9.9C2E OC 5.45AF C3 F.451F OF LLZNGF Of Lei TOE 04 F.509F OF LHe 
63 40 T/2 LeO70F 0% D.D09E OF LeUISE U2 2,.952F OF B6eF3SF OL S.195F OF D27S3E OF FODSFE 04 S809 OF FL S dE 
42 4 172 1.76te UF F.MSLE Of BLGICE OF 1. TTISE OF S.9OTE O27 L.194t 04 D.OTZE OF &.7S7E OF 2.705E OF LST dE 
56 4C S72 ScDSCE OF Ge47TE O% 4.447F OF E.GLSE OF FLAETF GE S.CCAE OF LeCHSE OF Te20SE CO L.eOSF OF 3.7448 
30 GF S72 Te44LE Ce 2.8008 G4 5.46346 OF 2,3FPL OF LLTBLE 0% 2o571F OF 2.557TE U6 JPeHSUF OF 2.H7ZE OF 4.5348 
oe 26 w1LS72 Ho202F OV 2eTIZE UY BodTPH CH 1L.34SE O8 SL99GE OF 3.956F 0% Fe425t DF LelDAE US GLIRDE OL SeTHEE OF 2.H56F O48 
’ te 4tiss2 JeBOLE O2 1,666€ O% &.SARE O48 2.1GLE OF 16425F OF L.21HF O2 TAABZE US 4o326E OF ALPHLE O2 Lateef OF 1.5008 07 


4q given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 


: 29 


r 
TABLE 17. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABIL- 
ITIES FOR Nd3+ IN Y3Ga50)2% (CONT'D) 
is 4? ' a 3 4! oh 62 “ Py 
SIL ise aMibs2 2 4ULe 26 972 2 4I 9/2 “PF fe 25. T#2 1 4G TH2 4F 1/2 15/2 
22 4115/2 LeLEZE 95 LeASRE G2 3.2538 04 2.259F 03 4.902F OF SeT1OE D3 B.59SE OF F.3HTE GL 2. 79CL OO TLE IGE 4 
1S stlyre 1.50% 2e2TIE O2 342K & 2ehbst 12 GHLIE 03 LC UKE 93 9.960EF 07? 2.0668 08 Le¥TIF OF F.450F . 
53 2611/2 2 G.4ASE-O1L $.565EF J2 1. CIHE C4 2.93RE 07 S.7C4F D2 G.9NOL 66 4 JE UF 6.6698 OF 7,77 3F i 
ib 4fhise ee 9AOF C& 2,035E 02 2e229E OF 2.4469F 06 BoOIF 94 LeHIVE DH VeL25E UI 3-95HF Oe LeHtHE 04 
24 611572 T.SSTE US %.TASE 02 §.3COE 92 S.TOAE 92 5.2050 96 LefPSE G4 Le 726E 93 Te S1bt 04 S.LIHE OG 
16 wlivs2 2e3LHE O4 5.1 30€ 33 L130 02 1-510F 0M 7.6546F O1 969272E 07 DeLTGE O38 3.454E O4 T.20rE OF 
@P 2hLLs2 2 Vo 7H7E OL L.7ITE 13 H.499F 73 4.365F OL Lo VRZFE OF T.B9SE > 1.62RE 9 T.929F OF OLIVE ' 
e thie 1.6946 OF 2-112F d2 L.PIPE OF SLLOSE OG 2o412F O2 Le PISE YS he Gant » Le212F CO LUTTE } 
2. 4F S72 1.2766 GY 9.3098 O02 1.090 92 2.041F 04 F.429E D3 5e76DE VT L-O92F Ue 4oi4%e OF ALP PHE OF 
e 41 972 4.699 04 4.5256 04 4.626F 08 2.A31E 06 2.6H9T 93 S.e5HF OF TeG7LE OF Le #THE O8 1.057E OF 
45 &F 9F2 Le7LLE US 3.030E CO 7.793E UI L.TIVE OF T.L2AE 3.505E O2 1.950F GA V1LGIF 22 AoE GI 4.H0KE OI 
$4 46 5/2 Be d246 UL 4.966F OF 4.4C6E O2 HL BIF OF R.OSHF He2ChE OF PeV2dE 1% 1LeG IKE O% 56 7OE 03 2.6'VE 2K 
64 460 72 2.00 2F 3 4.S83E OF ZeHATE OF ¥.2MH© OF L-201t 2ed53t D2 9.4 48t Oe090E OF 2e%vMc OL veAe df % 
98 4 P42 TeLHIL G3 LeOSeE 04 F.494SF GY LLO4TF 08 1.2866 1.757f O64 BePOLE UV 4eC2T7E $ Se TARE OF Fe94HF U4 
60 46 5/2 4.9278 UF 0 Cd J.TTLE OF &.AICE OF 2,974F ZOE OF GeTIGE C2 2.W4E OF VOTIVE 47 
34 2h af2 2 SeShGSE OF S.57SF OF F.796E G2 3.079F OF 1.769% © 2.316F G4 2e306E 0% 7FePT4E 2.222t 04 
2a 46 372 3eH24E OM 4.G3HE O2 PoHIDE OF 2.7HDE 13 S.LL2E V4 OF 12 B.OS2E OL 1.95H8E 03 F.0N4E : 
40 4S 3/2 2eLLIE O% V.3HTE O2 1.505F 0% 2.51KRE 03 1. 797E Laat OL @e380E G3 F.HOOE CO 1.905E 4 
20 Stls7e Se2A4F OS BLT2TE O2 3.95CK CH 2,22RF CF 5.5988 «274 32 LeSISE JF Se24HE O2 L.Slot O% 
14 &11972 PeIILSE U2 H.656E O1 3.9538 U2 1.AOHE 13 6. 704F +A 14F 19 Se2hPt DL F.516E OF D-STIE OC 
69 2hLL72 2 2e099E OL 9.709 O2 4.FOSE OF 6.937E CC FeOTOE 1.249 & er d0F 3 &.4627F 03 F.27SE OC 
9 o3)172 Pe6O6F C& L.OTSE OF 3.573E OF 2eSCIF OF LOLLIE OF 4OHTTEL \ ALGTRE 3 SeOL3E O3 4.092F O46 
36 2% 9/2 2 LehDZE U2 BITTE C2 1-550F OF ¥.399F OL H.PEZE OF Le 54F J} GeLIIE OF &.PUSE OF H9NLE OS 
1 4t a2 ZelTHE US GAISE O2 1.588F OF L.9dTE OF 4.1L32F O68 LHC 2? 2.US3E O2 3-10le OL L-O8FE OF 
ae a af? SoSh PE 93 2e32ME DF F.59IC OG B.NAPE OF 3.816% 02 oe Call ye 2eGOTE OF 3.733E OF LLCLSF 04 
56 2G 272 1 eo SS9E OF K.902E 03 4.201E 03 1.56KF OO 2.701F 13 1. 24%F Z LeeBE V2 4.4HCE-C2 P22 at ’ 
63 40 We 2eO36E U2 LeLOBE O64 3.39%F OL 2.PESE D4 4.9N9F Ve Tene Ul Het IHF OU D65P0F OF 4.993F DE 
42 4F 17/2 HedTME OL BaLSTE OF S.S7hE CO 2.253E OF LAISTE OS FoR OGE D3 1. 369E OF B.dTVE O2 LeS4TE 08 
56 @6 5/2 1.697E€ O03 L.OOLE 04 GorIZE OF F.COME OF 2.7SHE OF 1. Vere DY Le2TIE O39 3.275F O%8 2.5465E 03 
30 S&F 5/2 Le140F OF S.LITE OF LeLEGE OF S.CTIF 03 V4 SF 19 5, SPRE 1 9.ZOGE GY 4.1TLE OL 4.PRVE 82 
26 4115/2 HeO32E U2 2e1H5E OF 2.591E O02 2.277E 04 S.HBSE OF 2.LMLE O% PeSMGE OL be25Dk G2 Se7TISE OF SelrTe $ 
16 @tiwe WeS5TE UL LeLOSE OL Le2ORE CH 7.552E O2 SLM OF LeMiSf DE DSS 4 9.S51OE QP 6.922r OL B.O7SF De 
. + . 
4a given value must be multiplied by a constant and the cube of the 
energy difference between the initial and final states, for example, to 
F re sae 
obtain the spontaneous transition probability. 
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TABLE 20. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABILITIES 
FOR Pm3+ IN Y3Gac01 92 


SIGMA TRANSITION PROPABILITIES COTWECN 2MU © 2 AND 2MU ® 6 


42 4? 1S 21 te 6 70 WwW 27 2c 10 
sis 51 6 SE F sl 6 515 514 SF 4 oI 8 st? SI 6 x 
45 918 ZeLVCE O04 LeIADE Of Ge5HHF OF F.G3RE 02 1L.859F O2 1.1486 O2 3.685E O7 5.210E 0% 2.059E 03 1LL149E 03 1.2746F 07 
yo ot 7 1.2666 US 1L.238E O% S.7TIE Oc L.367E OF SL3THE 03 1.37SF OF BLBYSE O2 1.369F 0% 3.4691E OL 2.593EF OL 1-1 B3E 02 
25 516 Pe 325E UF 2.665E€ O2 L.3IDKE O% 16932E O2 LLCRYE OF 5.367F OF 1.043F 0% 2.023F G3 2.040F 03 2.914E O2 4.714E 08 
ests S.PKZE OF 1.636F OF 2.900 OF 4613RC 04 -S.7B2E O38 GLTTVE OF B.Z2PLE O38 4eG31E O2 5.637E 12 4.658E 04 1.057F 02 
1518 Le 937E OF 1.B66F O% F.201F-O2 4.ORLE O72 1.496F 03 S.626E 02 3.RPTE 06 2.99RE 02 2.252F O% 1.ODTE 03 6.96LE G2 
29 517 FeH2TE O2 &.90BE O04 2.54TE 03 2.2Z2TE 0% 1.644F C2 4.247F 03 2.943F OF 2.5HHE O4 TL9IGF O2 2.321F US 2.217F 03 
1A 516 2eLS2E C2 LeOAAE OF S.74OE US 165273F OF LL3GTE O12 2.3366 O% LLILIE 0% 34.46975€ 02 4.925E 0% 1-954t O2 #.980E OF 
12 51 $5 S.IATE OL 1.7546 OF 1.H4O6E 03 2.256E 04 1.262F 03 6.996F 04 6.510E 9% 1.306F 05 9.469F O02 1. 749F 04 #.590F 02 
3516 TLTOXE OF2 4.7SIE O2 F9.5ODSE OF LISTE 04 Go.745E O% 3.2146F OF LABIZE 0% 2.610EF OU S.UTIE 03 4.285E Ce B.284E C4 
69 5F 4 G.20KE C3 2.0AGF O3 1.487TE 0% TLLTPE OF LeOSYE 04 2.952F 94 TeJ26F 92 1.553F US H.422€ OV L-SITE O2 5.6638 OF 
Se 5F 3 PoIGLE O2 Se3ABE D3 LLALTE UF Be2ALE OF F.93TF OF SoLTVE OL 3.2¥3t OF HADOZE OF GL 3HGE O2 1.946F 95 1. 706E 93 
$2° SF Z LeTTOE O2 3.109E 93 B.TZ2KE O2 4.437E OF B.ZOZE OF Le 144F O% Le3AGE 04 2e2TTE OF Fo1SGF OF 1-25DF Dol. SBIE OF 
e155 2 1.2538 OF 2.9O3E OF LeBOTE O2 Z2.7TIOE 0% 5.967E 03 G~LIZE O2 3.054E O2 2.110E U4 S.9ROF O38 1.903F O¢ 4&.010€ 02 
SL OF L 5.1L 20E€ O01 2.86469F C1 7T.979E 03 1.5C6E 0% S.021F 0% FOPLIF G3 1.602E OL Se 1ARE OL LeTATH OF &.5666 O38 2.6226 02 
a8 OL A Le 9O5SE O% 2.7BYE O% 1.955E OF LeBOZE O04 4.325F 13 5.325F 92 24554EF 9% 2,.492E 04 T.90KF OF Lo2Tib OH 4.9038 92 
Fi -5E 7 4.3566 04 L.4AME O% 7.5C2E G2 SelLS3E 03 6e624E 02 ALL IPE O92 7.367E 0% 3.2R0F 0% 1L7R7F 0% 41,5696 OF 4. 7ORPE 04 
19 3t 6 2edHTE O2 7.290EF 03 B.O12E OF Z.ECBTE 03 CLL9GE C3 2.427F O% S.93STE CL 3.9B9F UZ LebdHF O% LIMITE sé 1. 2eTE 06 
146 515 T.205E OF L-9IFE OF S.3TIE 03 3.035E 03 Ge7TSAF O1 1e444E 04 3.289E 03 4.8H0E OL 1.567F O2 &.275t 04 1.066E 04 
5 ot 4 Se TIDE OF2 LeLPSE O2 1.351E O2 5. 762E 03 4.300F O1 3.686E 04 1. 3H0E 93 1.479E 03 6.57TKE OF 1.416E 0% 3.257F-02 
66 OF & TeSLHE O2 GeLBVE O3 2.250F OL 3.3B81F O2 1.CODF 14 TLICPE O03 3.65H8E OF 2.1LISE Of 1.535F OF 4.012E 04 L.BTSE O46 
59 5F 3 Leo3TE C3 SL156E O2 S.ALGE 03 4.4RLE O2 3.65RE ©3 GLLTZE 0% Le HBGE CF GLLILE O2 2.266F GG 2.372F 04% 03 
YaASt a 2eTOLE Ud 3oS7TOE O% 3.522E 03 2.240E OF GeHDPF OF +e 462F 92 1605)7F 0% Be561E 0% 1.066% 06 2.244E I6 5.¢A5E 02 
26 51 7 VISE O46 2.H576E O2 LeH2TE OF Le4AZE O4 2.7HZ2E OH LeHROE OL 1-48Oe 00 2-662€ O2 &.976F O2 4.843F UO? 3.763F CI 
1 6s 60 55 64 5c 46 4 ra) is 2 
KE <4 SF 4 SE 3 SEZ 58 2 ae th 518 sa Ft SI 6 Si 5 si 4 
45 516 2-7TOVE U2 4.269E 039 2.926F C2 24456E 02 2.6946F 02 1.56PF 02 321464E O1 5.206F OF 9.993F OF 3.867TE OF 4.545E-01 
yo str L.233E OF S.7TZTE 03 G.HQDE OC 2.07SE 04 9.4HME 02 1.9KH0F 90 2.3996F 0% 2e0ISE OL S.0S0F OF LLLI2ZE 04 1.63RE C3 
23 Si .6 2.45GF O% TLLIGDE 93 1e4B7TE 03 26534E-02 1.35CE OF TLPLHE O2 1.95HE OF LeTIVE Of 4.471E O2 TLLLIE 3 2.<98E 04 
eols SeO97TL Ce S.THGE 03 G.FOTE OCC LeCS9E O2 1.345F UF F54%F OL 2o12Zt OF BoPPSE OF 2.4U2E 04 LLIOHE 13 F.G56E O3 
1518 SeS46E C2 J.LLTE 0% S.105E CC 4.162E 03 2.55RE 06 2.721F OL 7.504E O% 5.692E 03 6. 1EBE OF 4.BIZE 93 1.903E 02 
29 517 SeLIGE OF 3.234KE OL 9. /0BE 03 1.285E O2 LeLTTE-O1 4. 56RF OF 364660F 13 Se51GE C3 2.062F 02 72.964F 0% 5.SGLE 03 
18 51 6 SLIRE OF B.O27E OF B.57TIE OF DOHSE O38 LeIDIE O% Y.29TE O2 2.7TASE O3 G.O67T9E G3 6.354E O2 4.445E OC 3.986F OF 
tz S5t 5 1.38 0F US 2.01RE OF BLUSTE OF TLHPVE O% 2.33HF O46 S.TURE O2 LeLPBE OF F.LUZUE UF LeS23E OF Lebv2t D4 3.55RE 02 
516 1.505€ O2 L.OLTE O06 3.7336 O02 TeTOTE OF LeG5STE O46 1.397E O2 1.150 OF 2e631E OF LLOSTE 04 4. 7H0E O35 1.150F 03 
69 oF & 2-49LE OF L.O7T6E O03 3.5COE 92 O.9TLE O48 Po2T9F OL 2e7F3E OO 34715E O1 4eBOTE O38 4.572E C3 TLL29E 03 1. 726E 04 
58 5F 3 TL277E O04 1,002€ 03 LLL5SE O04 LLC9ZE 03 3.21CE O1 O.5PKE 02 &.COSE O1 8.6557F O38 2.H63E OF L~SCLE OF 2.1L08E O46 
So SF 2 Le fH dE O%8 L.SOHE O2 2.07TTE GI 4.609E 03 FLO2TE DO 2.474F 02 42696t 03 3.200E O1 5.58RE OF L.3*HE 04 3.606F 04 
ol 5S 2 B.ISCE OF 7.456E OL S.PTTE OL 4. 776E-02 14039£ CO 3. 734E O1 2.512EF 0% 1.B10E O2 2.1A2G 0% 1.31CE 04 8. 709E 02 
i, ee L.622t 04 &.498E OF 3469520 OF LeL35E OF 2hHIF OL F.561F D7 2oSTOE OL F.OBTF OF 2LGTHE O64 5SLOCSE 0% 1. VOTE 04 
4A ot 8 Be27ZE OL 2.7HVE OL F.OVLE OF 3.236E OF 3.066F 0% TLAZIE OL LePOLF O% Vo219F CY D.AVOE OF 222GKE OF 1.U4SE O02 
Jt. SEF 1.27 UF O% LePRLE US 1.4046 US L.645E O68 F.HLLE 06 4.566E 03 Be MG1t OF PoG3SOE D3 1LLTLOE O38 1.676F O% B.ETLE O1 
19 516 VLOLOE O% F.3PSE OF 4.F7GE 04 2.1AZE OF LLTTZE OF 1L.HB6E O% Ze5ILE O2 2.7HZE 0% 1L3STE O2 4.216E 03 BLL3Z2E OF 
i464 ot 5 S.441E OF 6.643F OF LLL4PE 03 3.702E O2 SeSLIF O38 1.447F£ OL 2.530E OF S.7TLBE OF LOOLE O38 4.558E OC 2.499F 04 
Sol 4 Se446E 0% ALBAZE OF} &.LOME 04 Ze1OLE 0% LL241F 06 2.396F 06 2.500EF OL 2-799F OF F.3ULE OF 1L.B2HE 04 3.656€ 03 
66 SF 4 LePLTE OF ¥.096F OF 2eALVE C4 2.456E 09 4.4H0F-O1 Le LZOE 04 3PILSE OF 1.447E 0% 2.165E OF 1.5,6F OF 1.553 CO 
59 SF > 2-676E 0% F.00TE O2 T.d89t O2 SeA2ME 92 Le2G2F 02 L.SITE 06 4.87BE 03 D.607TF O38 AeSOOF O2 2.314F O% 4.759F OF 
38 91 8 PeMHOL O2 2.007TE O% 2.U30E 04 1L.273E O2 SeSLIE O38 He ICHE O2 1.34Z2E C4 2.3586 CY LALICE OF Y.6c6E Oc 2.¢32EF C3 
206 517 2e247E OF KLS9BE OF 2.UCTSE OF 6.90TF OF BLLCCE Gl 1.6C1F O2 3.865F C4 1.656E UY 3.627E O04 2.061E O2 H.O36E OF { 
64 40 
oF 4 5. a 
45 51 8 7eSSGE O% S.A9TE 96 
ye ot? 2-464E OF YFVNF 06 
25 516 2.46TE 0% LIVE 04 
eos ¥.018F O% 5.561E CO 
stor” 1.0590 0% 2.596E C3 
29 $517 22 963F O2 1L.493E 04 
16516 1.2466 O2 &.536E OL 
Ly a) H.997F OF 1L.B3LE C3 
y5t4 feBTGE 0% L3OTE C2 
ov 5k 4 S-AANE OF 1.546F OF 
sa oF 3 2.5966 O1 L.ABLE 93 | 
92 5F 2 SeAPSE OF 1.668E O02 
ob 58 2 ¥.d47TE Of 4.603E OF 
st sf i X27 OME US ALLIOE OF 
oA ot 4 B.SPTE OF LLLITE O88 
sboorr S.099F OF 1.390€ 02 
19 586 3.2880 O% 2.423E CO 
14 515 2.904F O% &.334E 08 | 
Sots 1.399€ O% 1.335€ OC 
Dd 66 of & 1.996E OL 1.5948 OF 
$9 36 > #.31CE U2 L.122E 93 
saosin 6. 194F 04 5.6226 O1 
26or7 S.TL AE OF 7.53938 OF 


4A given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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TABLE 21. 


FOR Pm?* IN Y3Gas0, 4 


SIGMA TRANSITION PROPAATILITIES 


a 
si:.8 
orsia 2.2678 
3a S31 7 4. TS6E 
22 316 1. dae 
7 5t a 1.6 35E 
so str 5. TLOE 
16 S16 1.6506 
9515 2.772 
esi 4 R.S5BE 
otof se 2.2 3RF 
$6 5F 3 1.7908 
53 SF 2 Ve LOSE 
oy 552 2.72168 
#) sta 247 de 
zesorr VeTT IE 
24 S16 1. Lie 
1) 515 6.650F 
y SE * On 29TE 
Th OF 4 1.5226 
o? S¢ 3 1.430€ 
54 SF 2 2-007€ 
62 $8 2 L.r27e 
4s 018 1.58BE 
32 53 7 1.156E 
17 516 7. 59BE 
$2 
sp2 
a7 ote 2.879t 
yyosnr 3.5946 
22 516 4. V46E 
wroor a 3. 920F 
yo str L.ASLE 
16 S16 1. 7L6E 
9505 s.94 78 
& 916 TAU SVE 
61 SF 4 2.62E 
So oF 3 6.648E 
93 SF 2 L.A96E 
63 $52 1.4756 
3 5t8 1. L64e 
2eorrT 6.40 3F 
24 $16 1.4356 
Es St 2 1.2626 
Sts * LOSE 
Th SF & 2.3186 
ST SF 1 281 YE 
ge 5F 2 1.795 
62 58 2 4.COLE 
aeot a A.G2tet 
32 si? L.SE4F 
ir St 6 
a7 518 
yyootee? 
22 516 
s7 ola 
to St 7 
io xt 6 2.204€ 
G35 45 2.H90E 
4 514 6. TASE 
oT srs 2.6086 
56 SF 3 1.4498 
$3 SF 2 SASL4E 
63 552 FL T4E 
ay 58 SeAOSE 
26517 T.G72E 
74 $16 6.5268 
tb 5t 5 A. 2918 
7 S84 Toon ve 
vt SF 4 6.095F 
oF SF 3 1. AA2E 
, $4 5F 2 1. T65E 
62 98 2 Se TI9E 
a4 518 4S. 5H5E 
x2 507 S.SL5E 
47 S06 8.44 5t 


4A given value must be multiplied by a constant and the cube of the energy 


a6 

Si 7 
1.0046 
Le7ave 
Ve22KE 
6.5696 
541 RE 
S.RZME 
3.4206 
Ve2ITE 
21546 
2.-210€ 
2 .O66F 
1.925¢ 
2-Tele 
3.4086 
B.26RE 
2-964 
1.24686 
1.SO9F 
V.7TS6E 
1.720€ 
JASITE 
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difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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4A given value must be multiplied by a constant and the cube of the energy 


difference between the initial and final states, for example, to obtain the 


spontaneous transition probability. 
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4A given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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$0 FILLS TAMSZE CY L2ePATE O% 2.9L5E U2 LLS2LF CL S.4T4F G2 7.257F OL 3.470E 3 
A oh W2 O6 V.2HLE O2 LeulSE C4 HLO4SE DV T.7hGE C2 4.G40F OF LLITIE oF 
4 4f Ore L.796E O% 1.592t O% 3.686F OF 3.725F OL &.9RSE 04 5.737E 10 1. 769E 04 
os ¢ 742 © FeSSTE UO $.797F OF AL2E7F OL GASTIE CC 2.14TE C2 4.526F OL 5. 382E ci 
& 6r Te S.O34E OF H.POOE C2 2.532F C4 2.IGRF M2 1.2468 OH H.ATASE DL 2oITLE 02 
ay 6F 12 2elOVE OF 2.63SE O% F.H2GE US LeA24E O2 7.90PF OF 2.TRTE O03 Le O46E 04 
$7 60 5/2 & G.0742 LeLVOE CO 1.140t OC 3.098t OL L.OASF M2 1.C14® OL 4.2797E o1 
1 6 S72 i. ae O8 2.2516 C3 4.750F O2 LISTE 93 1.363F C3 1.9C4E U2 S.1HZE C SeG2FE Ce GoTEHE O1 
39 OF S72 LeLVSF C2 LeS2KE OF 1. HELE G2 Le727F OF Se2eAF OF LLCHM OF 12996E D3 2,604F VS 20652F O03 
$9 4F 972 3 TL5RTE-OL 2eTIZE OL 7.AO2E-O1} L.GOTE OL S30FE-C1 4.427E OO 4.490E UO 1,422E OL 1.296F-O1 
33 Or ls/2 PeDLSE G4 2.37OE O2 4.950F OF BLIGLE 03 7.096F G2 4.5H6F 02 3.H95E CH S.H25F OL 204456 O% 2.515F OF Ged24E CF 
29 4F Is2 1. 992€ G LLUTTE CO Z.539RE O48 LLLIZE %2 Z2.099F ©3 2.4eCt M2 2.TIBE Ve T.OndE > 1.0900 04 7 1-082E 04 
SL oF lsre Bet VlE Gt 2eTABE O2 B.AQFPE OF 2.501F OF HeOTIF 12 S.C¥GF O% Se 8I Db OF 1-CIOE > 1.0526 04 3 & 5.986F 04 
23 oriwv2 1.26 SF & T.ARZE CO LOCKE O32 3O71OF De 6.325F OF Ge1GZ7E 05 4235DE 14 FLILLLE 93 40035 03 OCelE & LewtAF 046 
i? erie? 2elA7t 1 2. 97IE C3 S.OTCE C2 3,A55E O% Le92HF OF PLP HOE O38 2.THBE 03 TeGOOF 03 2,4656F O3 BADTTE O4 2.002E C4 
S*@ oF lis? 1. 795F 2 LeBALE C4 2.665F O4 BLOTFE O38 2e293E CH 3,94HF 93 GLPHOF O2 Le2TIE O% FeVGHE O4 2.574EF Gt L.GG2E 04 
9 OF Wf2 VHLGOE G6 B.92TE O4 S.LICBVE OL S.72Z2E OF S.5LPF OF DeDZIE 04 2.656E I*¥ LLPRIE C% 16496F 0% So4tHE 12 2-6463F OF 
a5 oF O72 ye Ube & 4.295 9 VA2ZE GL LeSGPE 13 1e647T OZ L.647TE O2 3.H85Lt O2 1.279E 9% 1.080F 0% 5.345F U? Bo v3Hl C7? 
62 66 772 & 2004F 1 2.609F CL LeESE O2 2.ICPE OL LoS4RE C2 $.462F O1 3.4960 00 BeLGFE Ch 3,107TE Cl O-444EF © 7.6698 (2 
? or P2 be4HOE OL 2eBALE CZ B.49OE C% 9L74GE OL 9.370% 02 G.G51F O38 LeCISE GS 2.20LF I4 1L.54HF O2 HedSLE 2 2.457F CB 
42 OF THe UY L.O39F O% LLTOTE OF LeSTSE OF LeZLIE O04 5.776F 93 3.59BE 04 H.T23E 03 364566 O2 LeAM2F OF S.5TSE CH 
27 Awiss2 1.5566 O& 1.ORTE CS &.LSOE C4 6.2666 FF fe7ROE 03 5.E33E O2 Ge I2PE-D) 2,925F 04 1,A902F 0% ToCIGE O2 GeSPHE CY 
as 6) 4 4“ ST 1 39 oF 43 
OF Fe 4G 7/2 & 6m Te 6F 1/2 46 5/2? & 6H 5/2 6F S72 oF 4ws2 4 $72 
YS srisre PePIGE US BoISTE CO 5S.Ud4E 02 ZIT OF o024F OM 16769F OF LLLISE O2 T.547TE-O) Leul3e OF 
25 oFL ss? Loo72t & BeTOZE C2 A.TOCE O2 2.639C 14 L.19CE MO 2.2o1F OF 1-328C 93 2.77ZE OL 2.470F 07 
Ld oFLis2 Jo4HOE OCF $.262E OL 2.532E CH 42P7HE O% LLLOCE CO 4. 250E O2 LePHLE CY TLROZE-Ci 4.PSCE 03 
53 GFLIS2 Bo725F OF HoADLE CO 2.39FF O2 12624EF 02 2.09FF OL 1.157F 03 e239E G3 1.667E GL B.1VLE G3 
12 Am O72 Se945F GC 2eLSTE 02 1.2466 US 7T.9CRE O2 1-0A5E 97 1.364E OF Se27GRE OF 2,309F-%1 TrUdGL D2 
aA oF ase be PSTE O09 4.5268 CL G.7ESE OL 2. 7RIF OF LLO1SE OF 1.6904F 02 LeOOdE G* 4.462TF OC 4.5L 6F 02 
28 oFlss2 Le TO9E 04 SL3APE-CH 2.LTIE O28 L.ES4E O38 EL287E OO SLLEZE OC Le99HE 63 4.4690E CL 3,HK95SE O46 
20 orL3se 2e9L HE UH &2BZE GL S.5OMF C4 2e2PYE OF 3.75GF Ol 4e62ME O2 Z.H0GE US LeS2ZE VI Soh 2SF DI F 
15 oFlis? ZeUICE UG LeLNSE OL 4.490E O2 LeOISE 96 1.445F W B.LTZHE OL 2.652L 94 L.296E-O1 2.4469£ O04 L.O4SCE 94 1L.US2E 04 
$0 oF Lis? S.93Lt 93 4.E POE O1 4.063F 02 &o7TFE OF LLLASF OO 8. 7POE 02 Ge SHOE-C? LLLL2F OL S.519E 02 560 44E 
& oF 97? LeSO2E GS BLLISE C2 LGLGE C2 L.45HE O4 1L.593F C2 SL THESE OF Le POdF OS 2.557E CL) 9.924E OF L-UPZE 
ae HF OE LeDtAE-23 YO92SE OL 4.932F CS LeLTSIF OCF HeAHIE 00 G.3trE 1% 1.6992F G3 LLSPHE TL S.3B2F 0% 4 OPLCE 
63 46 2 «& Bo 975F CL Se2ATE=LL ALIZIE CO 2edlHE CO 3.073E % JP.THIF 92 LebASE C2 HATSAE 03 D.PHAE OL Le2asE 
4 oF T/2 merS20 0% ALIPZE CO MALSE-12 V.SISE OL LATACE OF LESSEE 0% SeHIdt UM 4.20HF Ui G.4S0F OF LoL 4TE 
4d oF T42 PAI59E 63 ZeSIOE CO ®.41GE Ch &.49HE=“17 3.95P8 OL L229F C4 SeHSLE OF LeelME JO 1.045F 0% 1.051E 
$7 46 5/2 &© ALARYE 5O 3.023E 96 Li.74CE U4 3eG54E OL 2.47AF=“13 ALEXDE-O1 1.267F VO LLUTLE 945 6.06CE OO /.tcHe 
1 6m S$/2 we AGSE G6 2ePBTE 22 2LGSIE O4 L62TH O48 BLH9IL-O} FLLSTE-14 2.528t 92 LeHGVE-O2 SeanTF O2 1.9 16F 
49 OF 972 LePA7FL O45 Le693F OF S.HLBE US De451E C3 Le2HTF CO LL YPKE 02 FebISE-1? SeIGZE LL 4. 743E OO 2.1548 
$9 4F 9/2 3) be DVAE OF F7SSE C¥ 4.2CHE OL Le2LAE O2 LelTIF OF LPH IL-0? GIVE UL SebOHE-14 L.GAdF CO 4.5 5¢E 
V9 Heise Bo SH7F U4 Ge2AGE OL 6.430E UP LeCK5E O4 B.0H6CE CO G.GKTE OF GeTH3t OF Loomst OF LeT2OF-12 Lee ste 
29 of ise &e220E O2 2.2A9E CO 2.0467F 04 F.O51F 03 T.66FF-O1 PLFSHF OF D-1S5E OF 4.59UE UO 1.258F O2 6.965F 
YL GIS? 6.47 7F OF BeBOPE-O2 2.ALZE OF 1 .542F 04 ELATTE OL 2,369F 92 3.H9BE U4 L.TZLE Ui 4, 9OEE CH 1. 47E 
2) bhisse 7.6318 OF be3ABVE O2 7.G9HE OF S.HELE OF L7TIF OL To7P22F D2 2.236F C4 LeS3IE O2 3,445F OF 2. HU5E 
tf ees? 2ehS GF G6 2eO4VE=N¥ Gex2W OL LoTHVE OL S657IF OL GCISE OF LeddSe M2 F.K7IC UI 2,466 O4 Pe 24CE 
54 BFLLS2 ALTIOE O2 LeOATE SO 3.997F OL 4. 3CKF OF ELTICT OL Se2e4F OF GatOF OF 2.615 UF S.CVTE O38 isGiGE 
9 4h 9/7? SoPLIE OF LeIIOE OL LLSUSE C4 F6H9GE OF LLOZHF CL (.,625f 04 1.905F 64 Fe2U4E b PoLVLE OS V.408E 
45 6F Wf2 LePLIE OF LeOPOE OL 4.426F OF BeSEYF-OL 1.645F OL L.POSE 93 Go5?TE OF 1L322F OO 2.912E OF 2.1 77E 
62 4G 2 & 2oPL4F UL Le2TOE 04 1.446t OF TLCL4E-OL 1L.704t OF B.9L0E M2 2oHl2t O2 LAMLOE O4 S.oH13C OL 2. 1A1E 
1 6 172 Pel IRE O% L.563F OF SLIA4E C4 4.77HF O64 1.65446 OF BLTITE O% 16623EF O48 GLO59F OF 1.47 dE 02 istcce 
42 oF 172 Le4TIE 04 ALTOOE CO S.42% GH OLPCIE C2 4.466t C2 2eAUGS 9% 2.44HF VY YLHOSE OL Lel42t U2? 1-O26E VF Le HOF OF 
B® rn 2? ariss2 HeASSE UF HeTIZ2E CU LLL VER Ch SeAZTE OF 16999F OF PCCLE 93 LOLPIE Of GOLALE VO 2,436E OF 1.C3SE OL 1L.723t CO 
4a given value must be multiplied by a constant and the cube of the energy 
. Pat . . 
§ difference between the initial and final states, for example, to obtain the 
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spontaneous transition probability. 


TABLE 27. 


23 ir 4 9 
6HL 142 6H11/2 OF 11/2 oh 9/2 

SS OFL5S/2 L.263F 0% 2,1H7E OL 1.756F O2 3.31L6F 94 

25 bFlIyv2 TeUEdZE OO LePTIE OF LeBDLE 04 ¥.927E 04 

1d shiz? L.694t OF >-070E 02 2.645t 04 5.904F OL 

S3 oF LLs2 FePLOE O04 S.K9SE 04 G6.079L 02 SeTPPF OF 

12 6% 972 G.SSIE OF 1.926E OF 2.293F C4 5e5LPE 08 

4A 6F DFE GeIG2E 03 2.8906 04 3.7966F G2? 5.9273F 04 

28 6h15/2 4eSS0E 04 2.788E 03 4.750L O2 2.656F OF J.HOIF 

20 oFl3/2 TULLE O3 7.460E OF L.2TIE O%4 LoTPIE O% 1.279 

15 oFllsé 4e535E 04 2.4566 OF DeIDHE O64 L.GIAF 196 1L.OHOF 

50 GFII/2 SeOHLE 0% B.9TITE O04 2.5746 O72 SeGLAF O2 523413 

B or 9/2 LePLAE O% 2,002E 04 L.CC2F O04 2.643F OF FLDIPF 

44% oF 9/2 TOBE O02 2.645F6 04 B.796E C2 4.219F OF Le21Gt 
63 4G Tre 1. 383E G2 2.063E-08 LeoA7E OC 1.380EF OL 1.0208 

4 6 1/2 T.496E 03 6.523E OL 3.592F OL 1.303F 04 4.4266 

43 6F THe SeHGLE OF LeTS3E OL 4. S0KE 02 Fe694F OF bedH IF 
57 4G 5/2 L.773C OL S.57TTE OL H.TTOE OL L.C2oF OL 1.645F 
1 6h 572 ToI22E O2 G.O9FE OF 5.265E OF 1e625F 0% 1.HG5E 

39 GF S/2 Z7-236E O4 L.LISE O2 6.696F O2 1.9C5E 04 4.577 
5S 4F 472 Le935E O2 S.BTYE CO 2.615F OL 9. 704E 02 1.322 
33 OrLS/2 3.345E 03 2.546E 04 S.U9TE 03 2e1TLE 04 2.9128 
29 6F 172 2-4HO5SE O04 7.240F O03 LeOLDF OF 3.5901F 94 2.1 47F 
aL OF1S72 2.299E 04 3.395t 03 2.5940 O2 2.5426 O38 7.064t 
23 6h13/2 4eG04E-12 2.4486 OF T~LECE O2 1-97TIE 02 ToOdIE 
17? omLh/2 2e448E OF 3,553E-15 4-PBCE C2 G-66CE OF AL320E 
54 6FLIs2 TelOCE O2 4.AROE O2 2.)46E-12 1.733E OF 2.5108 
9 6h 9/2 L.97T3E O2 ¥.660E 03 1./33E OF LPASE-12 1.2993F 
45 OF 9/2 TeO3LE OF H.320E C3 2.510F 03 L.993F 94 26243 - 
62 46 Tre 2e7T20E O2 4e29RE OL 4.57PE CC 4. 356E-OL 1.CO5E 
Toh 172 LeALPE OF PoDILE O38 2o¥HTE O2 LeLVAE O4 1LAIZE 
42 oF T72 SeBVOE 04 1.266E OF 1.6396F O2 1.353F 04 1.095F 
27 615/2 F- THLE OF 2.032E 04 7.290F O3 2.9R9E-038 1.056E 
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SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION 
PROBABILITIES FOR Sm?* IN Y3Gas0;2@ (CONT'D) 


4G 1/2 & 6H THE 

2 O65F YL 1.-460¢ 1 

6 eGO IF OL 2eRBLE ve 

LeTI9F O2 324R0F 6 

reludh OL 9. 766E C1 

LeS4HE G2 F.4f0F G2 

2 tG2t OL F.9FLE 04 
Ui ¥.44GF OF LeCISF O46 
06 ALLOPFE OL 2.2016 06 
4 Voll OL 1.5656 22 
1 45.446" OO 6. POLL 4 
QO? 9eteF 9 PeGSTE 04 
C3 2eTLGE OL BLUME 06 
YE 2e27HE US 1.65636 U3 ALTOOE O 
13 1.44HF OF 5.966t 06 4.4238 ¢ 
“OL TeCI4h-OL 4.7 fot O46 6. 708E 
OL LeTOSE OF 1e544T UY 4.4068 
VA FoeVLOF T2 Ge lle 2a hOGF 
O3 2.4120 O2 Leo23e 20446E OF Lael ?dE OF 
00 1.P20E D4 4.099F G2 1.905E Ci 6.191F 00 
OF 4e613F OL LeS73F O2 1.1426 U2 YAHE OF 
WL 2eLPLF-OL 1.190E G4 1.926E 0% Co4F OL 
04 LeHZ7TE 90 2.39DE OF 1.946F O4 1.67230 
OV 2eTLCE O2 LeALBE (3 §,470E 04 9. 7OLF 3 
03 4.25HKF OL AeVSLE OF 1.2666 U3 2.042F 04 
03 4.467HE 20 2.947E U2 1,396E O2 T.290t 03 
D4 4. 356F-O1 LeLPAE O46 1.353F U4 J 03 
12 L.CCSE OL LLASZE C4 1.095E JY 1.056E 04 
ML 2e2ACVEK12 ReA4AE-O] LowLteE tb 2.7T1E 00 
O4 HePOME-“OL GeIODCH12 LeGISE OF FS. 99HE O2 
OF LABLIE OL Le47SE CB 1.2498 2 LeIL3E 04 
CH 2eTTLE OO 3,9398F CZ LeLLIF US ¥e553E-15 


44 given value must be multiplied 
of the energy difference between the 


by a constant and the cube 
initial and final states, 


for example, to obtain the spontaneous transition probability. 
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TABLE 28. 


FOR Sm?+ IN Y3Gac0, 4 


SQUARED-MATRIX ELEMENTS PROPORTIONAL TO 


TRANSITION PROBABILITIES 


SIGMA TRANSITION PRUAABILITIES PETMEDN 2MU = =F AND PML #8 
“ 24 ve 49 26 ai 14 St i «1 vl 
OMLose OML 4/2 embise OFLL/2 OH1LS/2 AMLIS2 belise OFLLsS? ty 9s? OF GS? 
36 HHIS/2 POPVIE~LL LeFISE OF 6.5508 OF 1L.C2HF OF 1.397F 04 1,3408F O% LLGTLE OF L.BO2E OF 1L.O29F O04 3,531€ 
26 BrLI/2 LeSLSE OF GBTOF-13 P.OBLE OF VeAZPE OF 2ePSIE DS HLDH9F DY R.GPLE OF TeHLZ2F O% V.3PME OF L.FEHE 
18 6rLis2 6.590 O2 TLGALE OF 1.465F-11 9.O927F OF Go7ZTE OF 2.459F D3 L.9OLE OF 3.PBRE OS 1.60R8t O46 1. 785E 
a9 OFLIZE LeU26E O2 VL2TE OF F.O9Z2E OF Le 249E-16 FeCOBE O2 4.477F OF GeSLPE OF He PHSE O2 1,.262F 0% %.047F 
26 Briss? Le SPPE OS PLPOBME O% GVLPPITE CH GVoCOBE O2 GVoS2-12 DLYISF OF 2.3AGE CS SCICE O% S.3TGF O2 1. thet 
2b orL3se Le34CE O% 6.069F OF 2.4598 OF S.422F O2 Se33SE OF SLLIGE-13 2.3326 OO LLOLTE O% 2.1456 OL Le47E 
14 6RLI72 LeOLLE OF S.42LE O2 L.YOTE 03 GLSLGF O2 2e3A4E 04 2,357F OO AL3G5E-12 Se79SE OF G.37TSE OF FLELIE 
SL BFLIve2 L.BOZE OF 7L612E O% 3.8BRE OF BeARSFE O2 SeO3OF O4 LLGITE O04 S.T9GE O38 2e2O¥E-13 2-491E OF F.HSLE 
LL om 972 L.677F O% 5.3236 03 1L.00B8F C& 1, 260F O2 €.165F OL O.ITSE O3 CeGYLE CY LeLSSE~1L LeoPlE 
a7 6F 972 VaSULE O2 LeVGGE O4 L.FESE O46 4.H47F OF LeSTVE O2 3e1OLE OF G.452E OF LeOATE OF 4 .O44E- 
oh eG 772 T.GTSE OL S.59LF CO G4. PTF OL 1.623E 00 1.546e 92 1.356E-9O1 2.795E 00 2.76RE 22 i.LITE 
6 OF T72 2.9936 OF &.91ME 02 6.596F OF 1.5 39F OL T.57OF OF 4. 352E 03 J2eHLZE O03 1.907TE OF B.A IKE 
41 6F 172 2.4B9L C4 SL9STE OF BLL26E OF 2.2796 O3} 4.5438 03 7.435E OF T.5ASF UI T.519t O2 6.4508 
$35 46 S72 V.381F OF 9.327TE OL 1.65398 O2 2.43RF OL BLICZE OL 5.N60E O2 2.475E OO 1Le224E O2 Le2tee 
> 6h S72 TAAIGE OF 4e1PHE OF 1,227E 4 2.264E ¥ 7.9TRE OL 2eLATE OL SeOSTE D2 SeG7TE OF FoHTEE 
ST BF 972 4.0 IoF 2 8e617F OF 3.505E OF Le BH4F O64 1.340F 0% 4.ASSE 06 4.73DF OF &.CTVBE O2 SLIME 
oe GF We 2.UK2L GO 2.3TIE CO 4.601E O1 9.9168 OL 4.1PSF OF G.016F OO LeO7T3E Gl 1.7626 U3 3.6726 
2 of We LeLSVE UF LeOFVGE O2 1.45466 OL 4. 202k OL 9.CORE 03 T.ASKE 03 1.5TOE 04 9.2666 0% 4.46 SE 
¥O BrIS/2 PeYSGE O2 2.82396 O4 FOTOE O38 2.291 0% 1.6246F 04 1.358EF O% 16659E 0% Le5ITE OF T.09CE 
22 oFi3ys2 Sel FTF OF LLLI9E C&S 9.515F O2 2.9288 02 6.540F O38 LSOLE C& 4.3U2F OF 1.2752E OF D.OHVE 
16 orll/e 2eHoZE O% LTIZE CH BoLGIF 04 1.5C9F O2 Lel23F OF LLHISE O4 2.193F Ve 1.200F 03 
52 6FLIS2 2226TH US 2.305E 04 LL32TE O% 1.425¢ O2 S.735E 94 TeCLSt 92 2.22GE OF LLAZTE O04 JS.d44E 
10 oF 972 L.@7et 0% L.9S2L OF 2.H9LE OF F.9RTE M2 S.31ef OF 3.03H8E OF S.7IGE O04 5.34KE OF LOGE O% 1.569F OF 
46 bF 9/2 50546F O2 L.360E C& 5.67RE OL D.S5PTE 03 2.924F 0% 4.969 OF JL10GE 04 L.O03E OF F.342E Of LoL TIE OF GALGTF CO 
60 4G Te LeO29F OF 1.635E G2 9.632E OL 1.654F Ol &.4ATF-9% L.4HKE 92 1LLO33E O72 9.64KE-01 LeC2HE OL 4.046F O1 9. 4A5SF-07 
5 6h Py2 T.450F OL 1.646€ 04 2.5566 O04 4.957TE 03 2.905F 09 LLTS2E OL Ge BISE 04 O.103t OL Leldoi O2 4.15Ht M4 1. 124b 02 
aC oF 172 He 3N2EF O68 4.TAHE 03 1.594E 02 Le21SE 04 LeLGHF OF LL4CLF 04 G.I9RE OL 1L.007F US SeDTFF OL D.8u7F OF TP. SFLE Ci 
$6 4G $i? Bo507TF OO GLEBE OL TLTSSE Ch TLP9OSE OC Le2TGE-C2 F.IPHE OL 4.5A9E OF JLOLTE CO 1Le5G3E O2 2.00 eE 1 5.405F 3 
7 bF S72 2eO4SF OS TLLGSE O2 1.923 U2 26425F 12 Ge7TOZFE-OL BL2C2tE OF 2.52HE OS SeBRIE U2 3.527E OF F.2KHE QC 1. HGlE 2 
yA OF S72 BeATTE GS 6e263E O2 1.446€ C2? 1L.4PAF O% 4.9266 O2 1.342F 96 3,292F 964 LeBLZE OF T.S2ME O2 2.Lime OF LITLE OL 
34 HrIS72 G.665F O4 LeBLOF 04 7.569EF 0} 5e545F 03 eO47F OF 1.CC4E 03 2.920EF OF 1LLS99E 04 5.5H9E 03 2.07TIE OF P.42TE-OL 
19 orlare F194E OF 3.8954 O3 2.0B7TE CZ ¥.O9LE O2 2.141E CV S.2e2F 13 1L.O59E O2 2.22HE O3 ALLIGSE OL H.517E O2 6. 46CE OL 
6 4i $5 3 a0 $a 42 30 22 le +2 
on 72 oF 1/2 eG S/2 4 OF 342 6F 5/2 PF 372 3 GF The bh1972 OMLI/2 ohlise ne bis? 
$6 orlss2 2.07 5F OF 2.4A9E O% P.SPIE CO TeACSE OF S.O9EF OF Z.0FPE OO LeLSIE OF To.3B6E Oe SALPTE G3 2emeeE CH 2.cHTE Ch 
28 GFL? S.91BE C2 3¥.957E OF DIZTE OL S.1RGE 03 3.612E CY 2.379F OC 1.096F O02 2.823F U4 LLLIPVE 04 LATIZE 04 2.405F 06 
18 belis2 Ge576E OF HL2GE OF LeKSYE O2 1.227E O% F.5H5E OF 4.4CLE OL 16456 OL G.OTOE OF P.SISE O2 GoL4IE 04 1. S21F ‘ 
49 GFLIS2 LeSdPE OF 2.2TE OF 2.43PE OC 2.2646F-O2 1e3G4E OF FoFIHE-OL G.20ZE OC 2.291E 04 2.92K8F 0% L.5CCE O% 1e475F O08 
26 er lose SoPTTE OF GoLTBE OF 2.7ITF Ol S.410E 03 2.7TEPE O46 FOLIZF OL GelTLC CL 1.90G6E 0% LLLISE OF S65L4E Ge 4edLLE OF 
2h Ohad 7.975E OF &.543F OF ALSOZE Ch T.9TAE OL LeISOE 0% SLLHAF OL FeOUdt UI Leb24E 04 6.546F OF Lol? dE Y S.736F 04 
14 my tis? S.YH2E GY P.63SE OF F.U4OF OF Z.LETE OL 4eHOIF 0% GeCIAE OO TLH6BE 03 Le3SKE 04 L.4U1E 0% L.A SDE O% TLOLDSE Of 
Si oFLis2 2eHL 2 OF F.5B5t O39 2.475E OL S.057E O2 4.739F O2 1.67AF OL 1LeSTHE O% 72659F 04 4.302F O03 2.195F 0% 2.216E CI 
1b Gh 972 LLPOTE OF T.S19E O2 1.224E O2 4.423F OF SOBRE O2 1, 76¢F 03 9.264E 0% LeSLTE OF Le7S2E O3 L.2C0E OF Les27F C4 
a? oF O42 BASEE C3 Ge49OE O2 1e274E O72 VeSTGE 03 Ge3ITOE OF J.H72F OO 4.463E O02 7.050E 04 PeHH9E 02 4o217E 93 3.93946 0? 
61 46 7/2 Se5HSE UL GeM@ITE CO Te23Tt O% Leb7TE TW 7.9HSE OL S.453E OS LAST O2 3.4AHE OL 3.2772E OO 34275E Ve LL 394F 
6 or Tre L.O49E-L1 LeLPBE OF L.HADE CC 3.668F CO 1.4693F 96 PiGGCK OL 7e4660 UX TeGd7E OF 2.TSHE OF HoSSTE OF Le vath OF 
Si oF T72 LoL PAE OF Ve9HSE=12 S.FLZE Ch LLCCSE C5 T2BCE M2 F.CEZT O2 7.536E C2 D.63SE 04 4.9HLF OL LeOeTE 0% 2.2HIF 02 
$5 4G 5/2 L-ABSF OO &.512F OL 9e295E-17 S.9TAE OL LL79IF 90 4.7ISE OF Be3SSE OL SALISE Ov 62922E OL ALZ4IE OC O.NS5SE OO 
yor S72 36464F UO 1.005F OS 4.976F O1 3.206F-13 S.3A6E O02 2.9716 O1 3.560t O% 1.287E 03 66432E OL LAFCZE 04 4.2608 CF 
aT OF 572 Le475t O04 Te2MOE OZ LaPDIE OC Se3ASE OF 2o99TE-12 2.61RE O2 Bo23PE OF 26225E OF LedZLE 04 4.04CE OF GL THE C2 
5h 4F 37? TLANCE OL VoO6Z2E O2 4.PISE CB Ze9TLE OL SeBLAE O2 LeQC RE-14 2.TGLE-O% TsAGYE-03 2.95GE OL 2.341E V2 PeG2HE-C1 
32 AF NF? T.44GE OF TLSBSE O2 BiVGSE CL $.569F 04 Fo239F OF 2.ICOE-04 1LeS3PEW10 2.752E OF S.1GTE OF SF.5OLE US GetGE OF 
30 6h15/2 P.692F US 56356 O88 SLLLSE OC 1L.2°7TE O03 2.225EF 03 7.P69E-93 2,752E 03 LeO2TE-19 1.464E 0% 6.5F4F OF LL13PF CY 
22 oFl3s2 2eTS4E OF SLPALE OL Bo722E Oh GL43ZE OL LeSZTE 04 2.9546E OL Se1S3E OF LeGOSE O% Le2TIE-13 3.2467E OC LLVGTF C4 
16 GhELs2 ALYSLE OF L.O23F O% AZOLE CC L.9C2F C& 4.0460F OF 2.341F 92 SeSOLTE 0% 6.5RGE OF 3.263E CO L.A XVE-12 G.GTRE 02 
$2 OFILs2 LedIIE OF 2c2ATE O2 B.AISE CC 4.569F 09 G.27HE O2 T.62ME-OL Fo3LGE UF Le1FBE OF LLFDTE O% D.GTSE OF ALT9SF- 13 
10 oF 942 Le3L9E O% S.HIHE OF DLL2TE OZ LALISE OH 2,932F 04 LLPIGE 92 3e7ZTE O03 Fe5H9F CF T2451E OF 4.0D7E CH 2.4HIE CO 
46 oF 902 Oe UATE US SeLIGE C2 BL2450 CL 2.294F OF SLVTOF OF 4. PG4F-O1 GoSZBE Cl 2e.BISE OF GeIELE CI L.OSYE Oe F.OOeF C2 
60 46 Me ZeOASE O2 46495F CL BeCOBF O4 Se2SSE OL 26960F OL Le41 PF O2 364652F O1 Fe 26UF OF 2.OTZE-OL L.6OFSE GL F4G9E OF 
Soh 72 L.9LLE OF S.530F 0% 3,956F O2 LeP27VF O%8 2.233 O2 2.N1HE O2 LeS3LE O2 3.7OTE OO 2.103t OL 1.034E OF G.L4RE 02 
40 of 1/2 Be2ISE OF2 2cTISE CO L.9SRE OF 4.46588 04 G.683E OL 2.31HF OL 1.165F 04 G.OTHE OF 3.685F OL 4.307E OF 2.NESE OL 
$6 4G 5/2 He5H2F O2 1LeS30E CO 3.6508 O4 4.4TCE OG 2.52FE 02 2.45KF 03 9.5008 G1 36359F OC Lei TOF OL L.CCCE OL 7.654F-O1 
2 oF 5/2 H2THE O2 BMe2ISE O¥ 2odALE CL BolHVE OF 6. d0GF OF 1.210E OL LeOC4OF GS LeCOLE OF 4.4329F O2 H.LOFTE OP T.9e2t O1 
SH OF 5/2 2e452F OF F.B5%F OL L.932E OF LeLIAE 04 4.290F C3 AL2P3E 00 1. 79SE OF L.O0HE OF2 2.1TTE OF LoSoME OF SL559F OL 
34 Oh1S7e BoPPOC OF2 GelSGE OF LLLIGE OL 2.1LHE OF LeSETE 99 GLb2TE OC 2.456b OF 7L453F OL 4.1550 O2 Ludcrt 44.077 C3 
19 oml are L.OP5E CB L.209€ O. 1.6199F UA TLOTLE OL 2.2736 C2 Z.LBHE OL 2eT3TE OS S.OBLE O2 2.HLTF OF L.PLIF O2 6.222— 0% 


by a constant and the cube of the energy 
for example, to obtain the 


4A given value must be multiplied 
difference between the initial and final states, 
spontaneous transition probability. 


TABLE 28. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABIL- 
ITIES FOR Sm3* IN Y3Ga50,.% (CONT'D) 


lo 46 60 5 40 sé 2 38 4 ls 
oH 4/2 6F 9/2 4G 1/2 & 6h 1/2 oF 1/2 4G 5/2 & 6 S/S oF 5/2 6r15/2 oniss? 

36 HHIST2 1e474F 04 5.546E 0? 1.529£ OL 7.450E OL 4.302© 04 PLSCTE 00 2.663E G3 5.377E C4 4.665E O% Fo14HE C3 
24 GI Le33ZE C3 Le3OOE O46 1.435F C2 1.6466 04 4.79GE G3 G133F OL T.ISSF U2 6.263E C2 1LeAIOE 04 J.P ¥5E 3 
1A beiise PeSPLE GY 5n67BE OL 9.592F OL 2e356F 0% 1.396F 33 TL7SSF OL 1. $23t O2 1.444E OF T.569E OF 2.0 TE 

49 OF LIs2 JePMPE OF 2.5BTE OF 1.654t O1 4.957E O38 1.215E D@ TL795E 90 2.425F O27 1-488F 04 52945E 03 $.CGIE 02 
26 ohIS/? SeTTDE O2 2.9246 C& 4.48TF-04 2.9C5E CO Le164E 03 1,.279F-92 6.70ZE-Ul 4.926E C2 4.067TE OF 2.141F OF 
21 oF13/2 B.31GE O2 4,969E O 1e4ORE OZ 1.752E Ol 1.4S01E 0% TL 3ERE OL 6.202F 93 Lo 342F GH 1.0048 OF .252F OF 
14 SeLIS? JeCVBE UI $.10GE 04 1.)33E Oe SeBI4FE 04 F.39RE OL S.5H9E 02 2.526E 06 3.292F O% 2.920E OF 1-Gr9t Ox 
Si OFLis2 JePLOE 04 L.603E 93 8.668F-O1 G.1C03F OL 1-CO2F O3 T.61TE 90 27.RB3E C? LeClZE OF 1. 599F O48 2.27rE OF 
th oF W2 Se34PE OF P34Z2E O2 1.9246EF C1 1.155F O2 S.9TRE OL 1.5C3E O2 V.52TE OF TLICOE CL 4.5H9t CB * eLi6e O81 
aT 6F 942 LeO49E C& Lol TIE OF 4.UIKE OL 4.15AE 0% 5S.HO2F OF 2.CUZE OL 5.326E OO Z2.11AE C3 2ouTIE OF 4-SITE 02 
6h 46 7/2 4 1.5678 OL ¥.LGTE 00 9.585-02 1.924F 02 T.3B1LE OL 5.4C5E O38 1o94le 2 L.TTLE Of 7.925€-O01 5. 960F 91 
6 oF Tre L.319E 04 6.347E 0% 2.665E 02 L-RILE 03 34235E 0? 4.5H2E 02 4.776E 22 2-452€ C4 3.56¢F OF L.er5F G3 
aL oF 7? HotGOL OF SeLLGE O2 4.4695E O1 3.530E O% 2.7LSE 00 L.530E OO 3.215E &3 3.H59E OL 42-1666 C3 1-2 SE ¢ 
$5 4G 5/2 © DL? IE O2 1.2465F OL O4 3.956F O2 LedG8F U2 3.A450F O% 2.961 E OL 1-932E C2 LeLEGE OL Leisnt i 
3 6 SS? LeLLSE U6 2.2P4E 93 5.255E OL 1Le273E 04 4.45RE 0% 4.4ICE OO 3.263t OF L-1THE O% 2-11KE O2 Footie O1 
37 OF S72 2ed32E O4 &LSTOE CL 2.96CE O1 2e233E 02 G.OAIE OL 2.526 O2 6.906E US 4.290E OF LLHLTE OF 2.77E OC 
98 4F 3/7? 3 PeALSE O2 4.864E-CL 1.412€ O2 2.TLOE O2 2.31 RE OL &.49FF OF 1.210E OL Be.283E CO 6.627F OO 2-1 76E Ul 
32 OF YV2 B.aZLE US Go32HE OL 3.452E O1 L.SILE 92 1Lel65SF O% 9.5CUF O1 1.060F GH 1.T9HE 0% 264656F OF 2.7ITE o« 
30 orISs2 3.5998 OF 2eBISE 03 9.24CE OC 3.7CTE CO 6.076F O39 3.559F 90 1.091E 2 1.608E OF £.693F OL >.b81F 0 
22 seiy2 LeGStE O3 SoBOLE 03 2.O7ZE-Ol 2e1CVF OL F.HP5SF OL LLLIGE OL 3.429 GP 2.1TTE C3 Se1SSE G2 2.417 3 
16 6FLIs2 YoOOTE OF L.69%E Oe 1.695E OL L.O3GE OF 4.302° (4 I.CCCF OI ATC Q2 L.55FE § 2.206 OF 16HLIE OF 
$2 oFLIs2 2.5ALE US 4.6454E 02 Y.ARGDE OCC be24AE 02 2-ABSE OL T.656F-O1 7.94Z2E OL 9e359E GL Se7TME OF Ge222t 98 
10 Hr 972 Jeb PIE-LO LeTISE OF ZoSTTE OL 2.637E OF FeO22E O2 G.C72t F2 1.64633F OCH TLLSTE OF LedPPE OF 4.005F OI 
a6 oF B42 LeTI&E OF 6.509E-16 G.SHBE OL 3.095F O04 LLOSTE C4 1.452F OO S.9OLE G2 1.4665F CY 1.600F C2 L.1V2E O82 


60 65 7/2 © 2edSTTE GL &.4PRE CL 1L.2A3E-14 3.O03GE CO 1-26CF 20 F.297F 92 2e6H4t OF 1-353EF OV 5.45976 CO se24if D1 


5 sh Tre 2e53TE OF Y.CISE 06 B.VIOE CC ToVCSE-12 FaStHe DWI CoE THE-IT 6.452¢ 2 6.69% Gl 1.535EF O2 3 
40 6F Tee eO22£ OF 1.O33E 04 «20CE OC T.dLGF OF LeORTPE-13 B.LIDE-O2 LLTBLE 93 2.126€ OF T.UO9E O35 
56 6G 5/2 © GedP?2E G2 1.457E CO T.29TE O2 2.1TAE-O1 Bo1TZF-O2 L.OGPE-12 %.506F OL 1.565E-CL 3.66 7E O1 1 
2 oF S5/é 1.6536 08 S.DOLE O2 9.666E OC 6.952F 92 LeTALE 99 4.5L4F OL Se1PSE-12 L.3H7E OL 3. 90RE OL 0% 
WBA S/2 TeLSTE OF 1.465F OF 1.353F OC 6.696F OL 2e126E OF 1.565F-OL 1. 347E OL 3.676E-12 2-995t 93 s4 
34 BrIS72 LeddVE OF 1e609h O2 5.457E CC 1.539E O02 7.069F 93 3.207F DE F.90RE Ft 2e5SSF OF FHM SE~ LE Pd 
19 6FL372 $096 9F OL LeLP7E O2 5.291F O21 HOSLE-OF¥ 2.7ISE C3 LLPISE OL LCTHE OY C.1HME OF GOTT OF Le TLF-14 


4_ given value must be multiplied by a constant and the cube of the 
energy difference between the initial and final states, for example, to 
obtain the spontaneous transition probability. 
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TABLE 29. 


FOR Sm?+ IN Y3Gac0, 54 


OML5S/2 


6.2 36F 
L.299€ 
1.2546 
1.79 3€ 
2e12i€ 
5.TLIE 
Fe LAGE 
S-OLSE 
3.92 356 
2-H16E 
L.SS9E 
8.58 1F 
4. 587E 
2s SOTE 
1.6598 
1. s01E 
JeC SSE 
6. S34E 
6. dISE 
2.3608 
7T.090F 
2-192€ 
9.2 3CF 
B.41dE 
5-4A6E 
1.3352€ 
2.2006 
wA22E 
9.62 3F 
6.852E 


oF 972 


1./65€ 
1. 725€ 
1.65 5F 
S.126€8 
9. THSE 
1. SHOE 
1.5708 
9. 1368 
3. 546E 
1.290€ 
146738 
1.1756 
2.06 5€ 
ve adle 
2.7508 
3.509 
3.20 9F 
4.3698 
2.3856 
B.340E 
HA SROE 
1.7L 9E 
1. 496F 
S.979E 
6.69%F 
3.551 
Le6dTE 
S.667TE 
2a A d4E 
1.1098 
Ve LS FE 
@.221F 
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OH13/2 


S.S3TE 
2-201€ 
S.TIZE 
1.2196 
2.92KE 
5. T44E 
2-209€ 
L.S6TE 
2.2536 
&.O81t 
2.332€ 
1.203€ 
1L.O3LE 
1.057€ 
T.6B3E 
Oo LALE 
Y.649E 
1.8436 
3. 7O8E 
3.851E 
2-945E 
6 .674E 
FRESE 
L.493E 
1.320€ 
1.552€ 
T.TITE 
2.O71E 
2+645E 


4G 1/2 & 


3.603E 


2.867F OL 
3.933 OL 
TS I4E-02 
5e2L3E-C3 
¥.462E OL 


1.4466 


1.4496 OL 
2.-078F-01 
3.O0R0F 00 


6.16t 
w.bOdE 
Ls7se 


1-3A2t 08 
(t.687t-O1 
4.055€-O1 


Gu292E 
2-88Tt 


1.906F OL 
2.590E O02 
1.AS2E G2 
6.19TE-O1 
1.94276 02 


tL. 3LAe 
4. d0RE 
1.905t 


3.6516 02 
T.SA5E OF 


6.164%E 
2 -A51E 
9. 165E 


L.410E 02 


re) 


enbis2 


SIGMA TRANSITION PRORARIELITIFS RET REEN 26¢U = 


3 ANC 2¥L © 1 


= 
OFIL/2 


D.ACSE OC} J.1O4E O46 


2.788E 
7.457E 
6.9756 
9.4458 
4.0 54E 
T.dGTe 
4.6 15F 
JL 59E 
5.5 95F 
1 .H62E 
1. 75AE 
264446 
1.016E 
1.4 16F 
S.5LTE 
S15 
1.693E 
1.6986 
5.423E 
1.5256 
5.5 3RE 
1.4268 
2.3108 
1.1406 
1.6966 
1. 90SF 
S.H24E 
&.T3GF 


cs 
2 


-O1 


02 
Q3 
023 
Oo 


L.orme 
5.9 AOF 
1.4 oF 
2.477 
SoddTE 
3.9408 
1.2. tf 
$.020€ 
9.4COF 
1.080€ 
ALLT2F 
eOTTE 
205538 
1.253 
2.2P Lt 
¥.428F 
3-60FF 
2.904 
4&9 71G5F 
Her dht 
ME 
S.OLGE 


924206 08 
5.005 04 
9.270F 08 
L.155E C4 
1.CPOFE OF 
4.547E OF 
2ePTIE OF 
1.52RF 04 
2-269F 93 
1.2466 OF 
$.251E 04 
¥.265E 92 
1.A32E OL 
> TeTF 93 
3.662 G3 
4, VAPE-O] 
6.506E 03 
SPINE 08 
4.B6BE 03 
be 495F 02 
2.506t OF 
L.te2Ee 04 
L.1COE 03 
6-330E CC 
T.227E O02 
1. 358E O1 
2eCTVE-02 
B.PS2E 
6.295t 02 
T.556E 03 
5.25%E O83 
4) 

6F 172 

5.34RE 00 
6.4198 02 
7TeAS9E 03 
1.89CF CC 
4.269F OF 
BoP2ME 02 
1.4798 04 
Se534E 08 
3.1296 02 
T.379E O2 
71.C51F-O1 
1.255 02 
1. 1666-01 
321926-03 
7T.218F 08 
6. LAGE 2 
O.04SF OL 
oPP4E OF 
1 
262226 04 
1.0°%F 04 
¥.622E O38 
4e249E 03 
Ledrre 02 
2.576F 92 
Se6TTE OF 
2.55RF O08 
L.793E 02 
L.297h O1 
642660 OL 
2.462E 04 
DeTISE OF 


' 
2 
nN 


1. A15F 
2-574E 
6.HO%F 
2.7318 
1. 930€ 
1.AS4F 
2. 526k 
1.6476 
V.OSGE 
eda 
1.4446 
1. 040F 
1.OSHE 
1.497h 
SeA2Gt 
4 O45F 
1.4538 
3.0426 
1.307F 
2-ORGE 
4. ASE 


2.45066 


345048 
Gero 
1.4515 
T.O21E 
16 96Gr 
Leb aae 
P.aLre 
3. 705° 
6.2 BME 
3. 722€ 
1.426 
6. 7TS5E 
S.5RTE 
3. 7488 
2.6441 
1. S966 
1.0516 
O.351F 
5.0 42t 
3. 3H9° 
r.SRRE 
1.4 7AF 
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1.C46E 
Scie 


1. 150k 
1.08 4F 
leLite 
1.5928¢ 
TRAE 
3.Ce2t 
L.COte 
eel Ght 
2. ie 
L.Peoe 
Lo. LSsae 
2ol3Te 
2 e6elt 
LeLave 
2.5508 
1.CovF 
9.295¢ 
4.OPSE 
1 


tH S/2 


4.62 NE 
3.PC3E 
1. 7C5€ 
4. 242F 
¥.97LE 
Lee ve 
4.5666 
5. 4P5E 
4. 340F 
Oe AILGE 
2eldTe 
Lotter 
VOCE 
Lo2dde 
1.429F 
de Title 
L.675E 
1.6968 
Le 724F 
9.9548 
6. OG 
2.4398 
1. 74Re 
6.4128 
1.8 ane 
4.2C%F 
2c 4t 
LeGdXE 
Le2eret 
2e8G0F 
6.8L9F 
5. 544F 


SQUARED-MATRIX ELEMENTS PROPORTIONAL TO 


1. 2A5E 
?.O41F 
2-919E 
J.LIBE 
2.b19F 
1. 241t 
5.1498 
6. SSR 
4. 202F 
4.041E 
1.423F 
3.601F 
9. 902 


2.G1TE 
Seldve 
9.210€ 
Sele 
1.625€ 
P.lloF 
ee a 
Veour2t 
2.091t 
9. 704F 
6.%M2¢ 
2.717?t 
2. Lv2et 
22 126E 
2.4A90 
JeLT2E 
b.2bie 
Fe sELe 
PaeG5E 
4 lAhe 
5. TOE 
2.9656 
Ve 422E 
5.453E 
4. 4508 
2.6P9E 
V.PAZE 


TRANSITION PROBABILITIES 


1.L6%F 
2.5 5TE 
FILE 
1. 105F 
1.0P7€ 
1L.157F 
Leliet 
6.7TRSE 
1.OfCE 
He 2SlE 
4.4568 
Soh 2bE 
a.hGlet 
4e MGSE 
2o273t 
1.4046E 
6. 325t 
2eGlet 
4.UG1F 
2.264€ 
4-9RGE 
VHOLE 
GeTTTE 
L.41Rt 
SeALBE 
2.076E 
8 .@02€ 
>» 
“Ff 3/7 
ALSSLE 
LeOlGt 
2.051t 
1. 394F 
Leilct 
1. 4i7e 
1. Test 
L.vdle 
Se dSTEF 
1.0106 
1..00€ 
1.4968 
1.2u7F¢ 
1.358t 
ZeS71E 
Se UTHE 
V.462E 
2.6968 
filet 
«4 26F 
T.222t 
TLAGTE 
Deeb VE 
1. Pave 
deltlf 
2.4908 
y.UuPre 
Ge TTHE 
SeGLtt 
LeSait 


beCGct-ul 


Get 3TF 


1.0976 
LeOLAt 
T.He7Te 
s3 
ees 
1.126 
S.735E 
4.144 
7.0618 
1 cr 
Terre 
rena 
A.SCOF 
L.Ha7e 
>». V12F 
2. 4078 
2.259 
be Oat 
1.oC2t 
1.O78F 
y. E96 
oe lose 
GedTOe 
Lovage 
Le ahve 
4.0G1t 
2. 259F 
er 
1.5828 
Le7f6e 
1.4278 
1.4416 
7. CE 
T.O4Ct 
MeOK2° 
doo dtt 
6. TSAF 


Letoit 
H.Ve7F 
re 
1. 46CE 


+. 454° 
1.09350 
ier ele 
7. PT 
t..4% 


4A given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 


TABLE 30. 


PL TRANSIT IGm PMOPARILITIES PFEWEEN 2mu & 


36 BRIS/2 
24 OFLIs2 
1A Shhise 
49 HELIS? 
26 GHLS/2 
21 bel3are 
La AhLIS2 
SL oFLLs2 
11 6h 972 
ST oF 942 
61 46 172 4 
6 or T72 
ei nF m2 
$5 46 5/2 4% 


36 OrLS7e2 
24 BHILI/2 
16 erlis2 
49 BFLIS2 


55 46 5/2 4 
a bor S572 
3T OF 5/2 
S58 4F 3/7? 5 
32 OF 3/2 
30 bhiss2 
22 brite 
16 61/2 
52 oFLLs2 
10 6 972 
46 oF Oe 
60 46 1/2 4 
5S oH 1/2 
40 oF 1/2 
56 46 5/2 4 
2 6H 572 
JA SF 5/2 
34 BHI5/2 
19 6hL372 


4A given value must be multiplied by a constant and the cube of the energy 


SQUARED-MATRIX ELEMENTS PROPORTIONAL TO 


FOR Sm?*+ IN Y¥3Gac0) 52 


”» 
OHSS 2 
1.4466 OF 
T.454E US 
S.0NOE UY 
eH YE oe 
P.06TF OF 
&-012E OF 
eedTTh OY 


4&2 326 04 
2e159E 04 
TLOBTE OY 
feb VME ROS 
1.9908 OF 
4. 39UE 04 
4.592F OL 
Fe ISLE OF 
TeLOLE OL 
LeAKRTE CO 
BeHDIE 02 
be HOE 02 
5e357F O08 
6.651F OF 
BeGT PE OF 
2.5018 02 
SeISKE O38 
SeBLSE OL 
2-110E 03 
L.ASHE OF 
2el7OF O01 
L.OL9FE O8 
LeLAZE OF 
Le429E 03 
2-950F 06 
44 
oF 972 
4.F56E 04 
1.24E 05 
4.5NSE OF 
5.3466 03 
2.4466 04 
2.2756 03 
1-062F OF 
1.629€ 08 
9.066E 03 
2.692E U2 
&eTTLE O18 
2.9026 04 
2.9998 O83 
*.PLeE O60 
2-03CEF 04 
L.i29€ G2 
A.OSTE-O1 
SAOPE 04 
2.5538 O48 
1-036F O08 
BeL26E 03 
S.HO9F 02 
222458 OF 
1-086F OF 
b.009F Ch 
3.274@ 02 
1-994E OF 
4.B875F 00 
T.F36F OC 
4. THOR 02 
4.995F 00 
6.056F OL 
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6H139/2 
>. 2686 OF 
1.0586 © 
SST2E 
5 HARE 
Se2 ME 
1.6366 
7.4608 OF 
1.358e 04% 
1.736E O38 
H.L25F Ge 
2-57THE O1 
7.229€-08 
262476 OF 
1.90%F O1 
Se9OVE D8 
6.460%F O8 
¥.83RE OL 
O.dSTE O2 
1.6306 OL 
6.027TF O8 
5.55RE O02 
S.67TKE OF 
T.3oRE OF 
V-851€ OF 
%.208E-Cl 
1.5426 04 
2.862 CO 
1.0A3E-0) 
S.O03E CO 
sl TLE O02 
B.CISE OL 
3. 752E O02 

6% 

4G 1/2 4% 
beiSte OL 
2.545€ 02 
4.545€-01 
2.5098-O1 
1,227€ CO 
2.L30E CO 
S.93RF O02 
S.TS9E 00 
F.090E OL 
1,A266 OL 
VoL2¥E OF 
26424E 02 
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difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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4A given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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TABLE 40. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABILITIES 
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@a given value must be multiplied by. a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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TABLE 40. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABILITIES 
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4A given value must be miltiplied by a constant efid the cube of the energy 
@ifference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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4A given value must be multiplied by a constant and the cube of the 
energy difference between the initial and final states, for example, to 
obtain the spontaneous transition probability. 
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energy difference between the initial and final states, for example, to 
obtain the spontaneous transition probability. 
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44 given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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4A given value must be multiplied by a constant ana the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 


66 


TABLE 47. 


TRANSITION PROBAPILITIES RETWEEN 2¥U = -2 ANE PML = é 


Newhouse 


ve 


— > 


Sew rE EOP OK N wer ero? 


44 given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 


SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABILITIES 
FOR Tb?* IN Y3Gac0) 22 


4T As >A ? ad 4 12 ae « 4? 
»L10 st lo ”% 6 1 we 6 504 SLLO 56 6 1 Te & 5G 5 3 
LeTLIE OF 1.5606 C3 4.4666 G2 O.232E 02 7.492F 1h GLCIOF OL 3eBHSE G2? 7.0 44F OF 2-121F 02 
1.5606 S.OVLE C4& 1.094F OY 5.62HF ML 2.07OF OF} 5S.4HGE OF L.OSLe OF LeLe2E 04 
4 


4. 466k V-072E C® 5.5°6F O27 L.OlF V2 1.60058 ¢ 9.4660 92 2.472" 92 2 244F b) 
be 2 N2F S.9BGE O2 1.1OSF 0% LOGE O48 ML 745E OO $.110F CO 4-icdr C3 o642f 61 
Tee D2F LeO22E CO LACGE C1 6.465F O2 3.057» & De4ISE US Ie St Ol «2566 9 
2.657E T.SCPE C2 2.039 03 6.209% V4 L.O8SF DL D.AGSE OL 1.260% 04 oS*PE O1 
6.03CEF 1.005t O64 4. 745SF CC 3,057F OL 2.3993 04 6.°66F OF LLITHE OL 2474F 07 
4. PRE S.HO4E ? V.LLOE CC 1.414F M1 G.044E 03 Bo.VZTE US 2.579E OL £.565E V2 
1.0446 PeSTZE O¢ S.L2IE OF 1-005¢ M T,LTRE OL 2.579F Ot & 1.2u2e vf 
2.1216 4.5PSE 07 &.692F OL 3.27566 OL 1.4266 OF 2.565€ 02 1.2026 CO 1e3Cer G3 
2-ORGE 2-F9LE O2 4.0226 C& 1.15RE %% L6HEZE OL $.95CE OL LeyLIF-O1 TI3CCE-13 
7-800€ 1.4656 03 G.156E OL 7.HATE OL LLLTSE 99 3.963F U2 B.TLIF-GL 1.2098 

1. SRF 2-7THHE C2 1.RH5F O4 T.L27E OL 4,5R3E OF 2.COUF G2 5.2725F OF L-TIIE OF 
1.7308 9.0938 OL 7.4526 CO 1.277 YL ALGATE OF 3,9C6E O2 9.079% O1 1.OPRE 93 
4.1056 2-025€ OF 3. 720F O46 1. 7L2e OL 3.0938 GO? 5.517F-01 05 she 4 
4.7508 ALFIE CC L.533F CF 2.025F en ee © 2.PHKE / 


YL Le aNGF O82 &.4907F Gt 
YL 2.6fF6t 93 1.036F OF 
12 2,359F 04 1.7IGE O* A.oree 


S.9THE OO Y.ATOF-O1L 6.39PF OC 1.24CF 9% 4. 165° 
L.25LE-OF 1.347F D2 LeCOZE 04 7.66RF O2 1.991E 
TSH OF HL3SGE OF VeVLIE OF 2.46RF 12 1.5038 
1.062E O1 1.6P1LE C3 B.2LOE OL 2,986F O1 S.CKIE O06 L.AYSE OF BLISTE OL 9.4488 
1.520E OF T.LLIPE O% 5.795F CP 1.156F 93 4.427¢ 2 1.4226 G4 D.PASE O24 DOIT¥ 
1, 1298 ) $.706t OF Y.AHAE OL 3.262E O2 HLBSOF AL L.25KE Vo LePshe 92 F.oLLE 91 9.49194 
VePHbE OF LLPSHE 94 2.703 CP PLALOE OL 2.H36F O% TLG6HKF DI S.E9RF OF Trelet OC SLO dF 
Be at L.673E OF LISLE OL 7.590F CH 2.29GE M2 3.60 3F 04 Be5AZ! OF G.TASE OO 2.1465 


T.SO04UF OL S.ITLE OF LLISCE C4 LLICVE O2 4.571t T.Aset OL L.OLKE 04 5, 2948 

Se PSIE“GL L.O42E Gi 3.6C9F OL 9.2A2E O46 4.1798 5.509 OL 5.498F O1 4.96 7k c 

Le taee 5 2.CAWF C3 2.773% OF TLO9TE 0? F.27 YOE 7.9608 Of S.016EF U3 3,%OPF CL Soh eLE OF 
4s ay 4? « 4 “4 59 “ ne 

90 4 , TE 4 50 3 re 4 mF 2 Stlo $c ¢ rhe 6 9G» 


2.900F OF 7.586E Cl 1.730F 
2-1FLE OF 3.724F OF 1Lo2eRE 
L.465F 03 2,745F O2 9.953 O 
JL LePOSE 96 7.6452F CO 4.726€ 04 1.53%E 
V27E GL Le2aITTF O46 1. 7LZF O2 2.025 


1 ; 
1.291 F-O7 T.6H0E 03 1.0426 O1 1.652CE 03 
Le3GTE O2 Ho32GE CY LLORIE CV LLLITAE 04 
1,002F 0% G.9LTE O2 ALPLEF OL bof 45t 3 
TeHORE 2 2e4HRPE UL 2.914 9 seb seE OF 
LeGPLE O% 16553E 04 SePTLE OF 4.677E 1K 


Meee 
OL 140t-O1 o7OGE Cl 2.275SE OL 1. THSF 6.766EF OL B.1dZE Ou Le STE 4 
OS @.5AVF OF B.0BTE C® 4,093E O2 LeTIAE 1.686t OF Le ISDE VS Le49He OF 
O2 2.000F 02 3.9C6F O2 5.512€-01 2.ARAF 1.054t 93 1.TLOE O2 8.108 O1 
OL %.225E AZ V.079E OL 1.5C2F 05 9.2H8PC L.IHOF OF B.G2FE Ol c2 
O2 LaTTLE OL L.6PB8E C3 4.23AF OL 5. 70RE 1.0600 C4& 3.PUSE (3 oy 
1 6.690€ O38 7.019E-O2 GEILE 03 4.7198 2LAVE-GL 2.477€ 2 os 
€ =O o59BE O2 1.254F CY S.ASTE CO Le272F L.4lot 06 4.2036 93 ul 
O2 966590 06 2.19RE OC 2.994F 02 1. PORE 4e42GE 07 F.1O1E OL co 
O3 2.19RE OO 1L.326F C4 1.FLTE OC 3.701€ Be TS2E CY GedA2F Ue i | 
YO 2.9346F O2 LeALTE OC 3.PLVF OF 5S. 9TOE 1.420¢-O1 Leb42e VO o% 
OL L-TORE O% 3.7TOLE GL 2. 9IME OF 7.2608 L.Odse- Od Le2erl OF % 
O02 3.641F 04 7.966F C2 2.7T4LE C& 2255CE L.CSSE GCL 4.192€ C1 O46 2.6444 1 
LeGLSE 04 6.4266 O2 FoPSZE CY L.420F-CL L.435F L.166F 04 F.YR4E 116 O2 L.Liaé | 


VePABE 04 4.947E 97 
TLIISE O2 Ze1LIE 0? 
LeLiGe C3 2.7TLE G4 
ZebT3t OF 21F uf 
1. 767%r 04 GLdISE 04 
6.002F 07 LeZUGE O18 


O2 2.771E O84 
04 4.7 JE 

CO T.451LE 5 
06 }.PSSE 2? 
OL 2.07 dt “ 
04 Oo. eet O1 
CO L.TIMF ¥ 
0% 4.01% 

M2 2-9¢1E C34 


Se203F OF F.UGLE Cl AeSPZE U2 LL147E OC 1.295F 
e261F OL 5.43LF CO LLT35E CL 2.9CLE 03 2.32AC 
2e2707E 0% 7.76TF OL L.030E 04 1.5955€ 02 3.1 °5€ 
FolSbE OFF B.252F CH BLSDIF CY 2.FHLE 0% 1.60VF 
SLE OF LLOGTE OF 2.424F C4 L.BILE OL 1. ITI 
J63E O2 D.OR2F 04 2.5R51 12 SPIRE 03 2. V85F 
7.54BE OL L.AOTE O2 1.415 0% #.5G4F CO 3.08PE «2290 C3 LeSTAE O8 
VeSTZ2E OL Y.490F OF BVOVISE OL ALTSVE OF 2. HSE 2.320E OL L.3t*EF Gl 
Le693E O1 4.632F OL 3.01% OF 24E CC MLOLHE-OF 1.4449E-O1 1.2326 O4 Lemn2t 3 
1" 20 52 

Su 4 si .% so 3 
3 fO1LE CY LOAF O27 7.40% 
1.756F O% L.OT3E CY G.STIF 
7e203F OF L.250F OL 16350E 
TeGICE Li 76590E CH LeICW 
2eH#OF 04 2629 OE 4.521F 
Te4hOt OL 3.60488 0% B.061F 
So19PE 0% H.5P7E C1 TB 368 
ToE160 Ge D.THBHE CC L.bdFE 
Selb dF OL 2.1POE 9% %.294F 
S.ULBF OF LLO3TE-O1 S.671E 
7.HA7E OF S.IOFVF CH 2.218t 
SeSLGE CY &069F 02 2. 54HF 
1.66TF O2 S.0M26 O46 1.4078 
20474E O% 2,7h5t OF L.41LIE 
Pe dtl Gi 4 MLFE OF BL 944E 
LePTLE G2 2.5K5F O% Y.UEPE OG 
1.A1SE 9% 290K © 
beOO07F MF 1.2258 © Ve IPOF OL Lazar 08 
L.206F CL LoDTRE C beTESE OF L.GOK2F CY 
GAGLE G% 2.MCOF CC L.TAOE 0% S.HSTE 92 
6-366t OF L.TIRPE 04 &,OLSE CO 2.521F OF 
S.271F OF 6.4HOF 02 1.399F C5 4. 380F CO 
e5AME Ch S.09LF OF S1Z2AF OL Le2S2E C2 
1.756 94 #6255 CL L.6CRE 04 5. 9M1F-02 
O04 #.255rF O1 2.6396 OF 7.960EF GL 1.08NF %% 
eof JHE OL 1.6CHE 0% F.IGCF C1 L.28H€ 97 FeHL SE CO 

Ge F.991E=-C? L.06GF C4 4.81 4F NO F721 EF 02 


oe VeSE OF PLOLAR- OL 
SeHCIF OF 1.4657F-O1 


67 


TABLE 48. 


™ S110 
61 5L10 
45 56 6 
1 rh 6 
TC SLIO 
56 
5 TF 
9 96 


° 
~ 
Net Perereoonwscrrvysoe 


FOR Tb?* IN Y3Gac0) 52 


PL TRANSITION PHOPAHICTELES 


o* 
SLIO 

2.8866 06 
Oe269E 0% 


S.DS2E 6 
L.O35E-O) 
L.s04F 6 
1.387@ OO 
1.052F-03 
T.SIGE-O2 
he SA2E-O8 
Se LA SE ’ 
S-9H7TE-O8 
*.066EF 00 
3.A6IE-04 
9. PORE-95 
3.5 7HE-O1 
O-4V9E 14 
SeS2TE O1 
VeITIE O2 
SeATIE OL 
1. 33AE-0O1 
T.354E O1 
5.CR0F 04 
3.4156 -O1 
S.LS56F OL 
6.540E 09 
S-036F-0? 
T.AI0F ’ 
522266 04 
a1 
535 i 
L.320F Gt 
Le2H0E G2 
3.S46F O08 
1.667F-04 
o, Hot * 
O. FIFE -04 
T.rL6E-96 
H.97SE-04 
Le 27TRE-G4 
t.OU7F A 
L.297E-G5 
fe 9Z21E-06 
SS14E-06 
5.82RE-06 
LeOTTF-04 
L.L96E 04 
Lede OF 
¥.GRTE OF 
1.4308 O72 
1. 7YBE-Ge 
A.69HKF 99 
S.4959F 04 
$e175E HO 
S.AbTE O28 
1.074F-04 
2-1ROE-O2 
G.235F G2 
2-399F OL 
’ 
we 46 
4.53LE OF 
Y.O9TE O2 
de d9GE 0 
V.ORLE-O8 
7.CU2E OF 
5 3LIE-08 
4. 3S04E-U2 


B.6090-046 
1. 7LOE-Gt 
SEITE OF 
FeSIGE-O8 
3. 1L62E~03 
LeO3GE-Gt 
2eALLE-01 
1.184F-02 
2e607E GY 
We LOZE OY 
1-257E OF 
SeID4E O46 
2.3L 5F-05 
LeTLSe O46 
1-609F OF 
Ae2ALE 04 
%.624E 04 
Ae J9SE-04 
2.3056-04 
22 141E 04 
1.759€ O18 


JETMEEN IMU we AK 8 
66 a4 t 
SL 10 %5 ¢@ i we 
VeBPIE Ge Litter 0% 6. cMer 
L.TUS@-O1 LeTORE-OL 4.6788 1 
P.TORE-02 3,.409F-02 PLoLze ‘ 
YORE OY S.HBLE OL 2.74978 ry 
LeS2L5-02 6. 746E-05 6.1 PS ; 
L.S39E 05 L.5O29E 02 Larne ‘ 
SeP1OE OF 2.520F OCC 4.1986 OF 
Le21OE CH S.085F 01 L.COBE 08 
1.5Ale C1 1.u4% 3. WAGE 4 
L.35DE-O1 S.9C2E-0? 4. HTH 
SeTEXE G2 5. 556F ? ~ 20a 
6.903F OF 1.080F C4 4.4708 
LeLOTE 00 2.0546 1 6. 7908 
T.OOSE-O1 3.467 t s.C4Le 
LeSAPE 06 B.OAIE U4 BV ATAE 
2ePL2F=05 T.PSHE-9Y HLUT 
V.ISTE-O3 1.090F-04 4.5698 
L.5¢6F-0O2 D.41LLE ~ TLae ‘ 
L.O3OE-C5 L.LAGF-O4 1. ALeF i 
L.7TTTE 06 1.569F O% 1.1L 26F 
%e2A2E-91 9, I43E-05 6. CAIE 
2.107£-O1 3. 4561F Let oF ‘ 
2 e2LTE-04 4.5786 i 
2eSH7E-10 F.2948 t 
FeTSSE OL L625E 2 
PoLORE 04 2.I79F ? 
TeiLlLE-C6 4.1055 ‘ 
2ellOk 02 TedIae 1 
le 44 25 
¥F 5: 5) 4 2 WS 
TLOTSE-O)] 2.365E C2 1.455F 01 
HeT20E-OL %e45RE-C2 1. 6R9F-05 
ee27ie 2 1.9256 « 
L.082E-02 6.7 s7E 
PeTTSE OL Le HSE 
S.947TE-OT 1.0 94E 
VeTIZE-O7 1. 2C2€ 
$.909E-05 ILLLOE 
La27TVE-O4 1.4 ThE 
¥.924F JL GedT2E 
16244F-93 568206 
2-1 306-05 2.845 
4.655 F-uT oAGTE 
4.095E-94 4.CO4E 
1.2306-04 9.4502F 
4.657F O92 2.°34F 
&O1TE O4 Le dat 
LeA2%t 2 4&.5Cbr 
Ve2TTE OL 1.7998 
L.27TBE-05 1.6368 
WeSARE 0% 2075CE- 
O42t O2 2./46F 
2.4790 C& 6. 79KE 
2-9ASE OL Be HC OF 
1.735E-05 5.2646 
bebTAE-04 2.103F 04 6.6R4E 0) 
2e3T9F OF LASL2F-04 2. 15C8- 
4 1. 465F 2 A.21€ 
12 4a? 
» Ss oD 4% 
> 1.ICSE 0 + THXE 01 
1 1.5516- «PPLE 96 
L Geb RaR~( / OTHE ” 
ME Sevath ¢ af oat . 
[ & 26d23E-(4 1. Bae 04 
P.295E OF G.59RF 2 Y.PPZE ’ 
1.476E CO 2.264b 04 ; 
2e022€ 07 -0% 
t.7OHE é -04 
2oYAVE-95S 2.4TSE ’ 
1.7646 C4% LLATIEH~6 
Bet4SE OF SLATLE Ge VeASSE-04 
1.399F 02 H.996E U2 5.044E-045 
AADSE OL LL 462E O% ALAYIE-04 
1e54RE O04 2.2A80f OL 1. OLKE-07 
VeMOLE-O2 Y.LOSE-C4 LOCKE Fa 
TeS276=-04 L.LVCGE-01 S.155F 09 
1e395E-02 1L.465E-03 5.4P4F 04 
4 eOOFE-CH L.A 3GR-02 4. 144F t 
VoPOOFE US 4.279F CO 2, PCHE-08 
beOfGE-06 BZD 4E-0 1.5056 1 
PeMBSEW“DE F.242E-OF G.2CLE 4 
1.L350-C% 4.15968 2 
He LOOE$04 B.U2IF-C2 2. VAOE-01 
SeOTVE 04 &.504F OL 4. 7526-01 
&7T34E O2 3.00KF OL 1. 260F=04 
2eIFVE$CH ALUSSE-O1 2.H7TTE OF 
Te234F OF HATE CO L.7TVE 02 


SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABILITIES 


tote H.LS2F O4 To ABI he Bis 
Thh- 0% 4 rm 1s ‘4 
4 oot sSOTF OL fs ‘ ras 
1. Viet we No i ot 
1 3 ’ Je La) . . . . 
rns Wb beW le a t dhe ’ 
GOLE OL PAL ‘ a AS RF ‘ 
1 obit 06 * ‘s “ ! ‘ 
Pe ee ‘ 
Le I4AL-04 G28 L od.GdLF . ' . i 
Pie a+ 1 9.153 ‘ . « . ‘. 
6n 3 4 76 4 , I , 
12% > F209 ‘9 o r 
Le576E 0% 3.007) OL 5 is se 7 
% 4. t ba he “Oe ’ 
. { a. t 
«365 i i . 
. beleo o 4, ' - a's ' 
é he 4 gels 
t, 
rye ‘ 
e Tew OLY 
l.2ore » Ie 4065 : 
L.i4¥f ii ° ‘ 1 Xe 
wa 7) 
«S91F 1 -' ’ ‘ 
Pra t 
t.42at rt 
4, Tt yet ‘ 
. 155E PGs 
SeIGLF-0H |. 57E 4 
6eoS7E-08 129 
6. 09TE~OhK ALAN ‘ 
La2T2O-O2 Let ane 
&o"27€ OL Le tese 
oFHtE- 0% Loree 
2eOPHE-05 GL7TE Cs 
2.265E-O% 4.4408 
A.SOZE-9%8 4.0% 445 
Weere-% Leader 
Len tse b Y.Ao2E 
1.049F a) -3'ht 
2e9LSF O2 He. 4T4F~97 
H.091F O04 F.ACOF-04 
Te2TIE-O8 4. CHHE ’ 
GePwME OF 1. 263-58 
1.466F OO LACM 9 
reser M8 LLL H-O6 
SeTOQE FV Wythe yy 
FohFTEK TF ALT GE « 
2eHTLE- 9% Led aoe ‘ 
2e327C CH 2. ror 1 
HoGLGE-OL PL d45F 


9a given value must be multiplied by 
difference between the initial and final states, for example, to obtain the 
Spontaneous transition probability. 


68 


a constant and the cube of the energy 
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T | 4A given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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TABLE 52. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSI- 
TION PROBABILITIES FOR Dy?* IN Y3Ga50,22 (CONT'D) 
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44 given value must be multiplied by a constant and the 
cube of the energy difference between the initial and final 
states, for example, to obtain the spontaneous transition 
probability. 
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TABLE 53. 


FOR Dy?* IN Y3Gac0) 5% 
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12 6rL372 2-244E OL 1-665E 0% 1.4826 OF V.1BSE 06 5.662F OF 2.O52t COS 3,908F OH 2.9LCE OF 4.45°F « 
19 owLis2 HeSOHE OL Le267E O72 1.4396 02 LeA2TE O% 164ESF O46 S.TSLE UO GoIBIE Cl SL3sdE CH 444TH a 
27 BFS 2e9S9E.U2 LSVPE CB 2.290F CC LeS5B¥F O2 &.24"F O2 1.52bt 2 BeUGHE GL 2.147 JL Let atF 4 
SS 4F 972 3.439% OF 2.27HE O2 121566 02 PePQSE CO FA5G7F G2 2.265E OL LeSPPE OL Fe91M% OL Lei iat ¢ 
29 oF 9/2 LeO37TE O2 1.9526 CS Leocee OF Se3SAF OF 36OCHF OF DeMATE UF GoLUTE OP PavTar GE S.FI SE “ 
38 oF 9/2 2.490F OF 3.74H8E C4 2.3806 CY VeAHITE CL S.AZEE 0% FLUSTE 64 GOHLE OS 2o7L SE CE F.5>7F ? 
37 oF T/2 1.0686 O3 3.365F O2 1-090F O84 Go2TTE OF GeICOF OL 2c12St O46 LeHHIE 04 3,533F O% 2657 4t 1 
46 6F 1/2 4-570 O2 3.057TE 0% 6.915€ 0? GoSSZE OF LoDHSE OI Z2eL3DE 92 F.950F OF 2.LGA. O2 Lodier cy 
43 6 5/2 TAATAE OL 1.669F O% 6.211E OL JoTTSE OF VICE O46 BLDd9F GH 2LTASE 06 1L.766F OF &.TTIE o 
50 6F 5/2 SeOASE OL 2.537TE O2 6.302F C2 DeA3SF C2 4.5KSE 06 TLTABE C2 BoLICE C8 Ge 4 SGE-GL der ¥eF c2 
2 oKis72 L.429E OL F.145E OF S.HATE C2 1eS99E O04 Z2.HZ1F V3 BOHTTE OF S.H2TE Q2 1.470F CO AP HE “* 
14 6RL3s2 AsLTLE OO 4.2268 O% 1. rook C4 1.477 0% 9. 3H9E 93 2.39DE O3 L.OPSE O% 2.585" OF 2.HOOF a 


4A given value mst be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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TABLE 53. 
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SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSI- 
TION PROBABILITIES FOR Dy?* IN Y3Gas50)2@ (CONT'D) 
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925 26F 
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L.L32E€ 
B.347E 
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4 BOGE 
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4. 3C9F 
1.329€ 
3. 799E 
4.422E 
1.O82€ 
4sL32E 
SeLSIF 
6.226€ 
1.044€ 
263358 
1 .60RE 
L374 
4.T6TE 
9.260€ 


OL 
o% 
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%¢ 

4F 972 3 
S.H3PE CO 
4 eS1LOE 08 
661 RF-CI 
1.254E 02 
1.4236 O1 
ALTSAE 02 
1.5CSE Cl 
5.78@0F CC 
4-1 A6E C? 
1.O19E O1 
e.15PF OL 
1-530F 62 
S965 02 
L.7IGE 02 
1.G46F O1 
5.985F CC 
2-404E 02 
4.O7T1E O03 
1.582E C2 
&.6TRE CO 
3-6CPE C4 
1.5546 02 
4. VE9F-02 
2-d59E 02 
6. 924t CC 
S.S12E O1 
+£99F C2 
2-3944E OF 
4.T34E 03 


M 


OFLLs2 


7.43206 
L.PLse 
2.5456 
1.7546 
42 32CF 
2.022F 
d.771E 
5.035F 
7. 7CTE 
2.321E 
1.342€ 
2 2C9F 
1.0P2€ 
261426 
5.2576 
1. 355F 
4.6C3E 
1.CCHE 
6. P7BF 
1.CRSE 
GeZlle 
1. 34CE 
L.24RE 
2.TIGE 
1.164 
1. TEESE 
1.5206 
1. 343€ 
2.028€ 


03 
o% 
cc 
04 
04 
93 
0? 
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€F 9/2 


242645 
1.499F 
5. 074F 
2e1L GE 
T.43¥F 
1.4 43F 
2.61 8F 
VedLSE 
GeSLV 
1. 7BBE 
2.011F 
1.743F 
4 V34L 
1.452F 
2.282F 
4eILTF 
1.091F 
42 O46F 
1.SA1F 
1.6446 
L.O7kt 
1.4776 
2e52KE 
2665Tr 
26560r 
1.C35E 
1.504F 
VeHOTE 
1.133€ 


VG 


OF 948 


4eCL9F 
delott 
1.0926 
1. 3566 
2-4%%F 
Fe SCTE 
6.9939F 
L.916F 
Se524r 
HeGCIF 
Ge6C2F 
5 eG 19F 
225725 
be G1TF 
L.6ccr 
SaS47F 
26 V5N6 
Le eer 
L.2cte 
%eCSCE 
Le Lose 
Fe PGLF 
0G VE 
4eGS4E 
ee TOs 
be S51E 
lel 246 
VASE 
He DTAF 


Mu 
o4 
9% 
3 
o% 
o3 
ny 

” 
o1 
o 
02 


4 


6F T/2 


*.122t 
1. sd7e 
L.LOne 
HAAG 
1.05B8¢ 
226 46F 
Leo lof 
7. d54KE 
2-5ATE 
1. 9KSF 
4.9TDF 
1.577 
1. TA6L 
1.2706 
o.12Tt 
VALIOE 
¥. 261 
Ve TPL 
3. 0460F 
4.9538 
6.751e 
3.0516 
4. 266F 
a.Psle 
1. 468F 
4. 240t 
He tMLE 
1.1956 
5.670F 


a 
ArLo/ 
125476 
2062 4E 
9. 3ATE 
6e5N1E 
6.7 32E 
SedTTE 
dea VE 
454d 
'.402t 
42 bk 
T.VI4E 
e.TIZE 
“5bt 
eit 
Jol ant 
1. Tise 
4.4126 
4.5698 
1.4uF 
20 be 
4. VOHF 
<2903E 
1. s69E 
$e 32ct 
1. .80F 
a. DLE 
1.oU1F 
VLOMSE 
2.710€ 
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cube of the energy difference between the initial and final 
states, for example, to obtain the spontaneous transition 
probability. 
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TABLE 54. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABILITIES 
FOR Dy>* IN Y3Gas0) 2 


SIGMA TRANSITION PXDAABTLITIES PF TWEEN 2MU ® -2 AND QML #3 
\' 10 i¢ 25 ’ it ia 42 »7 a) 46 
BHIS/2 GHIAL2 enbis2 OFLLL2 HLS 72 or Las2 OMLL 2 OFLII2 GF 9/2 3 6 972 bu We 
1 ArwLS72 PedPSFH-LS VTIOE-OL 2.3H7E > VeIGAE 04 LoSAITE M% 5 -559t 03 2.62H8E YF 1.756t OF 3.9266 -O1 5.5°2E 2? 1.039F O1 
1 erLys2 L AABZE-16 ALOLIE OF 2.CLOE 94 7.92PF OF” 2.Pe1LF=-07 1.506F UG 1.021F G 3e6547 CO 6.944E 2 L.24RE 63 
16 6rLIs2 S R.OLIE OF 2.7TROF-12 3.AAGE 06 1,34CF 04 L.OKOF OF LOATH C4 TOSSEE CV LCSAF UL 4.640E 22 2./56F C4 
26 of lis2 & 7.0106 4 Ur Par & TLDS -"* GORGE 03 4 tr 9% Ge 142% 1 de-LSPE 33 1.-65HF C AE OF 9.299F a 
Po eriss ie 2.9)RE % L.t40e C4 420+ 46 12 oefolF 03 2.99tt > 425k OF 2.603F C3 
13 6riss2 13 2.26LF=-02 16590F 02 4.C3¥F 04 YI Le4PLE-14 6.925E OF LLLTEE C4 1.795€ 03 
Le oRLI2 MY L.SO6F O% LORIE C4 4. IH2F OL 2.991F 92 6o525F OF 32240F-12 1.2LHE Ud CLOAOE oO 
32 HFLLS2 O2 1.021t O4 7.55PE OF S.LVAF OF LeL7TRF O04 Le216f 04% 2.462E-11 1.9435 C4 
S57 6F 9/2 9 Ye dPSE<OL 3.656E CO 1.956F OL 1.658F fC Le MS9F-9G BADOE 00 L.H4GdE OL 1.4978-13 C2 
23 br 972 Per PL G2 He546E OF 6.490F OC? 2.45RF 04 Se TTHF OF LeP4OE Oe 1.504F 0% 5.391 oa 
40 6 We 1.639F CL L.16BE CY 2.7568 O46 9.299F AV Ve AGGE UF Ae GE V 2.025F US 4.1568 -1? 
*y 4 O72 &.10HE 90 4.974E OF 2.6577F O27 4TABE OF Le2TTE O64 2eTLIPE 14 2,436F v3 2.002b 03 1.9358 04 
ae oF 72 4. T2OF 4 6.7165E 0 4.9600 OF 1L.GROF 94 6.2599 03 36.551F 02 LeLIAF 02 76200F OF 1LL19CF C3 
42 om 9/2 4. 4AOF O72 3.P50F-O) 3.707F 03 7.24RE 0? E.T7LTF OL ¢ 94F 02 SoOLIE © 3 3L9S0F OL 2.419E 04 
dL OF O72 ebB2E OF HeS52F C2 1eH14F GC? &.5ROF 03 2.HOLE O% LeCPTE OH 2.7SLF LG LLISHE GL 3.5608 r6 
S? AF VF? ALISSE OL LeAITE OY &.56H8 OF 1.5AGE 09 1,.H559F OF LeTSGE 04 LLLAPE 82 9.A395t 94 1.050F o2 
> oFlos Le2H2E GH GAZE 1% BG ALHE 2 1.19SE 04 7.555F OF 3 744F 04 P.PTHE 04 1LoDIHE O% 7. H9CE ’ 
12 ariss2 Lo7L2€ C4 SBHOE C3 4.4C9E O03 4.OB2E O2 2.1463E 03 7.60/56 03 4.359F OF JLISSE 04 6. 3ROF 0? 
19 OHLIse 1.5008-64 2.027E 0% 3.DPLE C4 3.320F 02 SeG7T2F OL 5Se25HF JF 1L-3L4GE OF Se27TE 00 2.A59E ey 
27 oF 1hs2 LeTHOE OF 2634TE 0% 1.038E 02 FRAGILE OF Be 26RE O% JLLLIE 04 5.3A7E OF FerdAE O} 3.903E 02 
55 GF O42 $ 2.620F GL 2.HA3F 02 3.4666F 02 6.99Z2ZE-O1 Fo134F OL 2.077F OF 5.094F U2? 1.169F OL 6.1408 el 
79 oF 9/2 VeSHIE O2 Le54TE OO 2.TLZE Cl 2.261F OF $.66H CO 1.242F G4 $.mO03F C2 LeORZE 94 1.66RF O02 S.rhKE 1 71.4456 ] 
wR OF W/2 Lei? ot G3 F-HSSF OF B.H21E CS 1.792F 09 1,°29F 04 7eSITE D3 GOHISE O04 1.246F OF 4SLLOBE OF Leet 1b ’ of?) ’ 
ys? om M72 SeSTOE 02 4.Y73E 04 2.31GE CH 5.49RE 02 3.034F O13 J-HURE 02 1.267F 94 4.O6TE 93 ALOLLE 02 4.4 44F SOF 0% 
ah of 172 Be dTTE O% BedADE O38 VoLGOE-Cl L-462F OL 66257F NO 1L.926F 04 9.467EF OL Le451E OF LLLA2E OL L.aeae 3 1.5566 3 
43 6h S72 LeTLSE O2 LISTE O2 L~TTTE O2 HLOIGE O2 LLL23F O2 LAL27F O% 1.525E U4 2.A45SE UI LLISTE O2 LeLSCF 04 P9F 02 
$0 s* $72 Het VCE U4 LLLGTE 0% L.2P9E C4 Fe I4TE 02 PolO2F OL Hal ChE OF 2.689F 04 2.473E UH 4.P2AF OL Pedr me > 1. 16606 . 
2 GHiss7 2.93CK 06 F.FISE OF 1.L192E O04 GoO1AF CO 7.54RE 02 7.625F OL LeOA2F 04 1.6342E OG Leou2F O1 6. v6 1. 266° ? 
16 friss2 Se IGE 04 5.224F CO I.H73E OF 4.412F 02 2.9467F OF 14692466 03 T.OTOF C3 LCIVE OF L.YDTE OF Loe? oF 1.a77F s} 
” 44 42 St 52 s 12 le ev 5 . 
Ar 9/2 oF 7/2 4H 5/2 be 8/2 eF 3/2 €H1L5/2 BHIS72 OrLIs2 eFLLZ2 oF G/2 3 th GVZ 
1 6riss2 S.L0GE 90 4.726F 04 &.dAGE A2 4.687€ 93 GB.155E OL 1L-262F 0% Be2t2l Gt LHOUVE U4 1. /HGE OF P.470F OI SE ¢ 
19 Gwis/? B.I724E 13 6e7H5E CO 3.HS0F-Cl 4.552E OF LeAITE OF G.ALOF O04 S.AGOF 3 2.02TF US 2.347TE O48 9.6898 «) ‘ 
16 SHLi72 2ed7TF OF &ROOCE OF F.7O2F C® 1LeBISE 94 4.566F 02 GaPISF UF 4e407F DF VLOKIE U4 LLOUME OF Vomree 2etl2e Ct 
75 AFLIs2 &el43e U2 1.4A0E 98 C2 4.590E 93 1.5R4F OF LLLESE 064 4eHP2e 2 3,3820t OF S.AVLE O38 B./T l 2 “1 ‘ 
tT oF lss2 1.277E 0% 6.259E 95 OL 2.A41E O04 1.659F O03 7.559F OF 2e14TE US D.G7TTE Cl He PHBE O64 7.1 HF 1 S.ee6t 
13 eMiss2 JeTLIE OF 3.99LE 02 C2 LeC2IE O4 Le796E 04 3.7386 O04 7.6025F 0% 5.25RE OF ILLLIE O8 LOL EE Le2e2e 64 
18 orhis2 2.446EF OF LeLIAE C2 14 2.7TSLE O% LeLOTE O2 2.27HF O% 4.359E 19 LeMSE UE 5. dMTE US D.O FFE 2 5.H09F © 
32 GFLIS2 2e5u2E OF 7.200e 93 CL LelSBF OL 5S.H435E C4 LLSTHE 04 BLISTF 0% Oo2TTE OU F.99Rh OF Lele de Ob U, € 06 
$7 46 977 5 1.999t UF L.IGOE OF O2 3.660F OL 16050F OL 7.550F O1 6, 480F 2? 2.*OTE 4.903F OF welt 2 at 
23 6 972 LeS7 VE O8 6.614F CO C2 2.1266 O48 SLHOLF CO 2, PFeF 04% 7.1008 Y LeCVSE CY LeLOTE O84 > Ser . 
40 6» 172 Ze 947TE US L.5392F O08 CH 2.124F O06 Be927E OF 2.4546 OF D.739F 3 9.O7T9E OF @oTLEE OF 4,2 *68 1 a $e ’ 
33 OF 9/2? LeMP2E-1L LePSdF OF CO} LelIOE 02 TAUCLE 92 2.7ASe 9X F.06lt OL 7.318 99 DLO TF ? is 1 
aA oF TL2 1.965F U2 2e19KF 14 O04 3.732F OF 2.797TF O% 1L.1?7E P 1.38UE 0% He455F OF #4 4CE roa 
42 6 S72 VeADVE OF SLIKVE FH 1.4866 -12 L.DIVE OL BeTFRE 02 T.L292 > Let t 4 Le Tine a rie 
SL 4F SF? Let LOE U2 F732 V LeedM OL 5.427F-13 LeIVVE OF 9.5H3E y LeCHtle 4 40 9P Mb ie ‘ 1.291 « 
92 OF We Ge ILSE OF 3.4955t 2 56 dV4E U4 GOLEM OB b.9920 OF Lede ® Le2TOt ~ Leese err cs 
9 OMLSS2 TALOLE 02 2.297F O% 3.188F C2 1.950F 08 FoLIPE=12 LLOVSE UG C.eehF Di 1.3998 i jah C2 
12 Ghiied 2eTASE OF LeI2TE O2 T.292F O2 H.SAIE 03 LeCSYF 046 AsPHZF-16 2o53HF U2 Lei d2e ) 3.2168 ’ 
Lv shiis2 FeO6LE OL L.3dDOF CK 1L.HLZE C4 L.CPLE 04 2.24GE OL 26536t OF LePSSE17? 3.1MHE OH P.9r5t OL 1. 42ief 1 
27 GFLIs2 TeSLAL OF GoOS5F CY LLTEBF-CL 3.887E 03 Le 39PE 0% LeLIQE OY FL1HHE IH DeOICE=14 Fe7TTE OL Le TaSE 06 
95 &F 9772 9 SeIDPE 02 S.HIOF CO &.tO3F C1 222505 02 G.VITE OL 6.4548 2e9BOF Gi SATTIT OL VeauPE~16 ELLIE C 
29 br 92 YsOHOE OL 2.7ISFE OL LeL2LE CH 3.29LE 04 VeCISF OZ WHlLHe DY LeG2LE DBL LeTHSE OW Holset Ce SHER 14 
dR AF 9/2 4e4A5E 9% S.61K8F OL 4.2A5F OL 1.447F 4 GISTE 93 4.596E OF TeideE OF 2.9H2F O38 2.05278 1 1.449F 2 
37 ok 72 LeOL6E 9% 1L.0C2F 04 2.423F C4 2.05TF 93 20 949F OF J.TIOE OF LLALSE OF GOLIOE OF PoeHdE CL L.S1OE C3 
46 6F 172 TeOVOL O2 L.TATE C¥ LeO29F US T.214E 03 L.55LF 04 Le2ert 3 LeVSTE GS SQPIZE OV VoPOLE-C2 LevlSF C2 
43 6h 572 VOT IE U2 Ge27V9VE O2 P.2PW G2 2.9C2E 4 SPIE OF 2, 144t 1 L.446e 4 S.TISE OF S.252E 0 %.O61E 07 
$0 6F S/2 2.0KOE OF 2.196F OF 1.7556 G4 1. 71OE 08 He249F 92 BoP bE OS Led dor $ 2oIMTE OF 4.59 79F 92 Le dT 2E 
2 br ls/s2 HeIP4F O2 FoLFSVE OF 2.295F CO 2.794F CC PePICE OL Ge9SVE OL FoarPt Ch Fes dlE OH YF CLE © 4. 995F 
16 4KLI972 S.1A3F OF &4.B8R9F OL 4.4266 O2 3.408 02 2.996F OL SH TAL 2? 3e99HF OF TeTT2ZE OF J.O7PE OV 2.416F 02 


4q given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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SQUARED-MATRIX ELEMENTS PROPORTIONAL TO 
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4 .O6TF OF 
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4.4 2RF 00 
2.550E O04 
L.OloF 04 
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L.ALde % 
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L.7IDE 04 
2e99HE=12 
TLE CY 
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Leostr a 
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1.4d6t 6 
ALTIS 

5. 352k 00 
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1L.AXOE= 19 
L.043e M1 
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T.254E 02 
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and final states, for example, to obtain the spontaneous 
transition probability. 
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TABLE 55. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO 


FOR Dy?* IN Y3Gac0) 92 


wees 


PL TRANSET ION PROVABIC TITIES BETWEEN 28U # - 8 ANE ome ! 
4 ? va | ae ” “ 
BHLOS 2 HL ds 2 Ontise OFLU 2 af 972 3 GH af 
1 6mw1S/2 S-294E O2 1.A94E OF 6.4278 2 &e 7 ane 
10 61372 Le410e OF 2623SE C2 4.4498 4 agas 
16 orils2 2e076F OO 2.7HSE OF 2.5768 Y beaut 
25 OFLLZ2 TLYSSE C& ALTIOE O2 7.598 Ol 3. t 
T ohiss2 1.dn5F OF 2.2RGE OF 1. dCHE 03 3."C? 
13 Oris? 8.4466 O3 2.25TE OF 3. 2905E Ol 2.CeSt 
18 6ril/2 1-TLOE O% T.OL9E OF S.LTHSE OL Se4@75F 
32 OFLLS 2 3.9O7TE O3 1L.6RSE OF L.PBLE 2 OL 2.3278 ’ 
ST AF 972 3 2292E OL VOPTE O2 S.32GE O2 1.961E OL Oo4INGE O2 TeTEME i 
23 bh 972 O.G7Z2E O2 LPM OF 2.39RF OF ZL14TF 04 H.OL1LE OL DeHaTT 4 
40 6m 7/3? Se? ICE OF COTE OL 1.592GE CH Le1LEGE O68 PLTHYF ML Le DEF 1 
33 OF 9/2 L.65RE O% T.BITE C2 S.914F CF 1L.661E OO 2.732F OL 3229¥F 4 
48 oF 1/2 2-B869E O% &.207E OF ALLAIE OF Le2GLF 04 Le537% 07 1.5578 “4 
42 bh O72 HeHSHE OL F573 OL V.5O4FE C4 TLABPF O2 5.57RF OL 724 3Ht 4 
SL oF 572 R.5H5E O2 4.6390 C4 1L.644F O4 FLPCHF OL 2.254F CO O694LF 1 
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44 given value must be multiplied by a constant and the cube of the energy 


difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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TABLE 59. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABILITIES 
FOR Ho3* IN Y3Gas50} 52 


SIGMA TRANSITION PROGABILITIES BETWEFN 2MU «= 4 NM 2ML = 2 
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44 given value mst be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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4Aq given value must be miltiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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4a given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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TABLE 64. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABILITIES 
FOR Er3* IN Y¥3Gac01 24 


SLGMA TRANSIT IUN PROQABILITIFES BETWEEN 2MU = a ANC 2YL *# 1 


6 1S “4 2¢ 25 zt 2 9 0 if 2é 
4115/2 4tL3s2 2Hiis2 20 Stihs2 41 9/2 4F 97/2 41lo/2 411372 2hL1/2 2 4911/2 4) G2 
5 4115/2 Le2AVE O% 1.340E O02 3.296F C2 S.A41E 03 2.1826 O2 2.7C4E 03 1,90BE O% 2.896E O2 2.465F C% T.5t2F OF 36¢2PF CB 
13 4lise L.O28F O04 6.315E CY LLCOLE O04 1.463E O04 FPLYITE OL 16566F 03 5e533E GI LePTOE OF 4.4166 C2 1.647E UL 1.35596 CB 
37 2HLLS2 2 Se923E O2 7F.TIZE OF LLLGIE OF 2.ASGE O2 L.319E 0% 1.945F 03 G.922E OF LAT2G6E Oe 4.6U6E 92 1.49CE 92 3.46350 00 
1? Stlis2 8.763E OF L.BITE 0% 2.27HE OF 2.2LLE O38 To24HF OL 4e6COF O04 1-750F O72 36411E O3 Lef4LF OF r.115E O2 1.759F C1 
& 411572 BeIPIE OF 2.49TE C3 2.TEGE C2 4.4HZE OF G.263F CL LeSITE 04 &LIBZE C3 GLMIGE OF Be6G2E C2 LeesGF OF 2.1217 CO 
LL 4113/2 S.B658E O% L.G63E 04 2.33KE O32 2.ALIE OF LISTE 04 LL4I7TE O08 2e9TPE OF He659F OF Le4H2F O2 2.5045E UF 3.104F CH 
39 2ML1/2 20 3.7STE OO 2.468€ 03 L.TL2E O% 3.A7IE 03 7.403F O2 3.666F OF 1662? er G3 9.603E O2 9.163E OL 1. 6044F O38 4.USRE CO 
16 4tiis2 STORE O2 7.666€ C4 8.960F 03 2.779E O2 J.HIRE OF 2,AELE 04 1e225E OF A.441E OF LeMHSE O2 H.OEPE C2 2.136F CB 
23 41 9/2 FeOKSE OF LLITRE O%8 L.BS5E CH GLLIGE O38 S.FZTE 0% 3,933F 03 L-950F C3 20856E 03 1. 765F OF De2VdF © T.O14F OF 
28 4F 942 SeISLE OF 2.2LOE C2 A.~FLSE G2 4.TIVE O4 S.Z2BPF G2 FLGCTE O3 LeGHEE G6 4.55%t 33 SeTHGE OF 1S IGE 1-476F 02 
42 oF 1/2 4e36TE OF LLFIDE 04 2.601F CH G.6TTE 02 3.152F 9% GLLIIF O38 Be S24 O04 BeBOZE OD 6257TE O2 1 T94F 1. 599F C4& 
44 GF 5/2 4.662E O02 4.351E OL 4.102E C3 1L.OL3E 03 2.80PFF C3 2.7TIFE 04 SLLOLE G4 22HSLE G4 Te492F O2 %.8e%E 2.345F 04 
47 SF 372 ALLSCE O% 3.3G7E OF F.729E Cl 2.9B87E C4 F.324F OL 1. 7ETE OF 16250E C3 TeO9ZE OL TeiS5SF O2 4H IHF 3.256F C4 
3345 3/2 1.595E 04 1.79BE 04 3.4496 CH 4.C9LE 03 1.633E O38 2.215F O2 2.567E OF LeBKOTE O4 H6539DL OL 669 '2F 2./78E Ce 
7 4572 2-56CE 0% S.5L3E O2 LLIBSE O2 S.GATE O38 GeSTTE 03 4.614E 03 161462E 03 461690 93 F2930F OF TASLHE 4. /4TF C? 
12 411372 1e248E O03 3.259E-O1 PLLOSE OL 4.156F 03 LLO3PF CH 4.9IS7F 02 4.27TE 06 Le2dHE C4 6.3425 OF HL479F 6.467E C3 
36 2HII/2 2 3.541E OF S.LIGLE O2 2.316F C2 6.422F O02 2.884F 03 5.271CE OL 2.3L3t J6 46154F U2 LLL4IF OF 1L.6021F 1.470F C2 
19 4TLL72 2-008E 00 2.237E O3 1.3A1E O2 2.023F 00 5.561F O02 G.217TE O2 2.07TE O00 G.202E Ow T.2H2E OF 4.25CE 3.760E O1 
26 4! 972 L.ALLE O03 2.0€6€ 03 L.-ROGE O3 1.6272E 0% 6.533E 93 3.639F OL 12 5KGDE OF TeATGE U2? 3.056F 0% F.TIZE 2-227F C4 
30 4F 9/2 F-1S3E U3 32343E C3 JF.OL1E O02 8.668E O2 2.073 03 3.339E O38 2.935L CS 4.TGHE CV TLL25E O2 L.6I4E 2-456E C® 
40 SF The J.THOE-O1 G.1HOE C3 S.44HF CI H.052F 03 B.7COE 02 3.0462F 02 L-OTZE 04 FeOSSF OF LeU DHE CY 2odstl De JHTE CY 
46 4F 5/2 Go51TE O2 2.633E€ O2 B.ALGE OL 1L.672F O2 1.0B3F 0% 5,P20F 0% Hel AZE UD 36053E O% TeeHor OF Lod rbt 3e4459F CB 


1 4tiss2 1.644E 0% 5.340F CO 2.193E C2 D.IGTE OL Ga312E 03 1LLAHHE 1% 26566F 0% LeTLOF OC S.419F CH F.O015F ¥-726F C2 
10 4113/2 1.062E O3 2.156€ OL 2.964F O2 2.479£ O2 G.L3ZIF O2 V.OTSE OL F.OSLE O64 LeL3TE C3 LewT2E OF Lee4uRF S-619E C3 
29 41 45 4e 32 * 146 5 at as “1 
4F 972 4F 1/2 4F 5/2 oF 3/2 45 3/2 411572 4tlave 2eLLs2 2 SULLS2 “tl a2 GE 942 
5 #115/2 Te92CE O3 1.066E 02 2.953F C3 1e640F OF 1.2461F O2 LLLI7F 0% LeLPZE UP? 4eIGTE OF F.5H3F OL LeO47E Ot LeMG2t C4 
13 4113/2 Yo ISIE O2 GABLTE OL 2.22RE C2 F.O7TEF O2 3,31L0E C2 3.2767C OL 7.33K8e OF B.29LE C2 Ge24UF G2 1.5)0E OC 4.494f 02 
3T 2HLEZ2 2) VoI2BE O2 3.7TIBE O2°7.255F OF FL4STE O2 1LL333F 04 S.ALIF OF LODITE OF 265646 D2 LeUUtt OF 2e6%GE Ve H.T26F C2 
a? #tits2 B.I246F OF LLASTE OL 7T.775E C1 1.056E O2 7.361F O02 ALTSOF OL TelodtE OO 1L64S3E OL Se414e O2 2.L77E Cl L.997SF CO 
& 4115/2 L.159E 04 2.569E 04 323366 O72 4.547F 03 7.922F 03 1.025f OL JeTLLE OF 66235E C3 B6497TE CO LeLIGE O39 2.037E C2 
Li Stas72 S.562E OF 1.B55E Of 6.2C3E CC B.SC3E OL L.VBIE O2 1.2G1E O2 SeTLIE G2 164642F 90 L.745t O2 o.eiGE OF L.LTPF O1 
39 2KLL/2 2 BoILVE OF L6524F OF 2.GURE CF Le 3GOE O2 Be2ISE OF 4.3O4E OF 16633E 97 B.247F DL 2.127 OF LWCCCE V2 4. cl 
te slils2 2.962E C3 %.THBE CO 1.994F O2 9.696E OL F.7OLF O2 2.3146 DL 2-5R3E 12 4.960E OC LeTAGE OF 3.5>D1F OF 4.2 cl 
23 41 972 1-440E 93 T.7H4E 02 B.stok 92 5.525F 03 LLDPE OF S.52KE OF PePIGE OL eoGIZE Od Se375F OF ro9CbE I t. cc 
26 4F 9/2 L.37LE O38 1.958E OL 2.116F C2? T.755F OF 4.3844F 03 6.4P7F 00 B.57PF OF LISTE 94 2.605F OL F.7LiF GE S.M20F-CL 
42 4F 1/2 4.HOZE U2 5.2697E OL LLL2GE UA 9.636EF O2 2.3A5E-OL 2.4COE 04 S.O¥SE 2 4.04TF OL 6.450 OF L.lact Os &.5420 Oh 
46 SF 5/2 Se TSVE 04 2.926E 03 1.252k OF L.TOTE OF T.LTT9F O2 4.35610 O2 1.623E O3 34956F OO PeLOME OL Le2ivE OF HLSTTF-CI 
47 4F 4/2 227T9BE O2 1.966E O03 27.493F OF LPELE CB 2.FPRE C2 5.GI72F NO LeIPLE OF BerLTE OO 1.6942t O% GeGGcE We 4b O40 C2 
33-45 We $.0465F O2 T.251E Ge S.L9GF Cl 1.99BE OF 1.099L OF 3,.452HF 00 LeIHVE O83 2.620F 32 2.095F OF J2.405E C* S.1CVE OF 
7 411572 16265F O2 16547E-O1 3.257F 03 9.099E 03 5.4227F 03 1. FI0E 06 SePLOE OF LOUITE O% Te467F O3 BeFRHE VW 2.2 56k O46 
12 410372 4.354E O03 1.640F 04 1.082F 94 G.H77E OF 2.CLOE 06 1.5697F 02 Ge94IE 0} FeASIF OF 7.240F 04 O.5945F OF 1. 740K C4 
36 2KLI/2 2 Sel2SE O2 1Le202E CH LLICBE CH 2.9COF 03 LLTTTE OL 9.614F OF 3.692EF 00 O.9HSE U2 LeSTRE C2 2.424F OF 2e42CF CF 
19 4ELL/2 Le2L9E O2 L.9LIE O% SLL49E OF QLLOVE 04 4.346PF OF LLO35E O2 2-065E US Se32UE 02 4250GE O2 2.04 4€ OF T.HORF O07 
26 4! 97/2 1.095E€ 03 1.304F 03 4.670F C2 4.792F 03 2.225F O03 4.EIDE O02 2.702t 04 16496E 0% S.0GHE M2 4.9>3E OF ALS62E CL 
30 GF Ase 2-4F3E O3 3-128E O2 1.634F 03 3. 747E OF J.PALE O02 1.793F 02 S.H7HE OF? TLHISE OF 1. 392T O04 5.5COE U2 4.195F Cl 
40, 4F 72 BoO54E OF PoLOLEC CL Fo.LEOE CY SL7TIZE 03 TL7LGE C2 O.H92E OF SALBE O3 2.C61E UA LeSLIE 4 GL 33F 0? 
46 4F 5/2 SeASOE O% L.3HKE 93 1.04626 OF T.L3SCE OF V.SAOE OF F.ASOE OF 1-2HLE O4 TedHTE O2 L.7HSE OF GATILE OF O.247E CY 
1 411572 LLLPLE OL 4.992E€ O% 2.755E C2 S.H79E O02 L.TOLE 03 3.645E 92 66920E 03 1LedHAE O% 2Q.11D3E OF LLICHE OL 1.C53F OF 
10 411372 2.091LF 90 8.COGE 03 4.050£ 03 3.736F 03 4.6446F 04 S$. 7TOF 04 36669F O1 1.02466 04 4. 709F O38 ZeBSLE O% Coc TOE C& 
43 3 
4F 1/2 411572 
5 4115/2 LeO92E O04 DeLASE 95 
13 4118/2 4.433E OO Le142E 03 
37 2hLL/2 2 9.68CE O2 &.2AR6E OL 
17? SILis2 3e39S8E U2 4.287E OL 
4 4115/2 2.045F 0% 6.9ROE 02 
11 411372 1.302€ 02 4.00486 02 


39 2FAL/2 2 PoSLLE O1 9.646£-02 
18 4ELis2 6.35RE 02 3.427€ 02 


23 41 972 1.727TE 03 6.356E 02 

28 4F 972 TeO27TE O2 26245E OF 

42 4F 7/2 2.7TLIE O2 S.34dE 08 

44 GF 5/2 1.4966 OF 1.6136 03 

47 4F 372 $eS00E O2 3.735F 02 

33 45 3/2 4eIZSE O2 O.2TIE C2 

7 411572 1-34CE 04 1.159F GF 

12 4113/2 3.A5Z2E OF Le22Te 14 

36 2hHLI/2 2 ALATAE 0% 4.9MRE OL 

19 SELES 2 Le TROHE O2 3.729E C1 

ten 26 &E 2 1.4956 04 H.062E 02 
is 30 4F 972 3.257E O2 5.T26E 03 
40 4F 1/2 225666 03 7.9750 O38 

46 4F 5/2 2.33AE UI TLTITE 02 

1 4tiss2 1.004F UF 2.149 C4 

10 @tisve2 S.396E 0% Ge269b O38 


4A given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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TABLE 65. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABILITIES 
FOR Er?* IN Y3Gac0, 9? 


SIGA TRANSEP TON PROPABILITIFS BF twirN Qi © 1 AND ome -1 
6 15 16 2 es ’ ? 1 
eriss2 stiy/2 2Mbis2 2 etriis2 4F 92 GIIS72 41it/2 
& 41ls/2 2eATBE-19 S.7TSE O2 Y.L35F O2 4.7556 07 1.467F OL FolVOF UF Le VOHE 
1S stiss2 S.7ISE O2 LeVPBE-15 3.153@ OL 7.24536 02 T.H80t OO 4.599 O48 HLOAMOE 
36 2hL172 2 BeLSSE O2 F.1S3E OL S.7ISF-~15 6.045F CO LeLPAF OL LA456F OF TR2IE 1 
70 sttise 4. TOSE O2 T.453E Of 6.045F OC 3.5538-15 L.CYB® O% 4,560F O43 1.7598 ’ 
25 41 972 LeB3GE U2 H.POOE O2 3.5206 C2 1.C4Z2E O3 L.UA4SE=11 H.416F OO 1L.O14t O% 2.506E 94 
27 4 972 1.462F O1 7.680E CO 1.1L86E C1 L.O9RE 04 ALGEGE 00 2.10FF-13 L.P90E 0% H.4IKE OL 
2 411572 BeLVOF 03 4.599E OF 1.456F 03 3.540F 03 1L01SF 9% 1.950F 04 BLL9TE-12 2.09FF 04 1 
9 othaf2 1.966E O3 H.ORMOE O2 T.H2Z1E O1 L.7S3E O2 2-506F C3 He4LAE OL 2.09KF US SedILLE-1? 3 
YR 2KLIZZ 20 YX.S77TE OL LeBLIE O1 1-455E CC &.CP3E 03 2-4O1F OF LCTOF OF T.751E OF 2.740 i 
i6 stlis2 PoSSTE O2 S.BASE OF 2.0FLE O2 1.6623t 03 4.77T4E OF S.CTTE OF 1.342E 8 1. PaO 4 ‘ 
22 41 972 Le825E O2 3.332E O2 1.340E C2 2.3CIE 03 S.653f CB 7.ESAE OC 7T.3HRE OL 1.A9TE ’ 1 
29 &F 9/2 2eIKTE O2 ALISOE O) 6. 7IOE OC Se7CSE 04 SeG7TSF 12 5.274 O2 Ho2TLE UY S.151F é 
41 46 1/2 Se1LS2E G3 5SeS9HE G3 2-422F OF ZABLE OF BOZTZE O2 Le256F OL T.241F 2 1.3986 O1 
#5 4F 5/2 2.395E O2 3.831E CO 4.621E O02 1.99RE 03 S.ORDE O02 6.745F DO 2.1 I4E US HALSGE 9D 
4B 46F 3/2 L.9LTE O2 SLIBE OL LaOLGE O2 3.318E 03 LeOSTE O% 1.24HF OF LeIS2E OG? 6.0 SHE é ‘ ° 
32.45 We Le2MLE OF 1.036E OF 2-252F O2 LeSTBE O2 16533F O2 P.4HSFE DL Bo1HSE YY 4.452% b ‘ 
@ 4tis72 6. 9O2ZE OF 2.9L5SE 04 1.59TE D4 9.46056 04 ALHATE O2 S.615E OL ALTIAL 04 L.>2d¢ 4 ' 
14 411372 L.935E O% 5.9359E O2 1.285€-C1 5.916E O2 LeLOZE O4 LeL4AF OF LeGHeE 04 S.01TF 94 s} 
35 2HLL/2 2 YSTIE OF LeTOZE OF 1.SC4E OZ B-TCOE O2 1L.647TF C4 T.AI4E D2 AoeH2E GY 2,003E 23 4 
2t stile 6-5ACE 03 7.288E 03 1.723F O1 1.900F OF LeABIF OF SeLITF O% B.TRAF UF LeiLdE * 
24 41 972 LeOLTE 03 1.666E O04 2.4527TF Cl 2.RESF OL LeCOTE 96 F.446e OL PeHZ2PE HZ Be 1425 « 4 
BL GF WF2 ZeOLOE OF 6.93GE 02 42226F 03 1L419F 06 1.094F OL 1.4627 94 3.579F 04 1L.244F 24 ’ 
S63 4F T72 O.42RE OF B.LIVE O2 2.589E OF 1.215F OC Le25TE CH GOELTE O2 LeLOTE C4 4ebAKLE i] “ 
¥ 4125/2 3.39)F 04 1.5B1E 04 1.76RF 0% 7T.H57TE OF 16253E 0% F.P25F 04 123ADE 94 LeOIIE 3 ] 
29 41 45 “6 32 a is 43> 
4F 9/2 “Ff 1/2 af 5/2? 4F 3/2 43 3/2 4119/2 4113/2 2hLis2 « 
6 4115/2 209BTE O2 G.142E U3 2.365 C2 LILLE 2 Lo291t CP? 6.9EZE OF 1.4A5SC G4 VLITGE GO? . 
15 411372 A.TSOE O1 5.6596€ OF YW.ABIE OC SeLIBE OL Lev36F OF 2.915E 04 52739F OF 1L102F 98 J 
¥® 2HL1/2 2 GeTLOE CO 2.422F 03 4.621EF 02 L.O16E 92 2.252F O2 1.597E 9% Le2hrt-O1 1.504F O2 3 
20 411is2 S-TOSE O3 2eABIE OF LeFIRE OF JF.31HE OF 1A4TPE O2 F.4C5SF OF SLTIHE C2 H.TOGE OC C4 
25 41 9/2 S.47T3E O2 ALBIZE O2 S.0BCE G2 LeO47TF 04 1LeSTIE O2 FoHETE O2 LelOZF O% LLA4STE 14 i 
27 4F 92 S.2T4E O2 1629HE O1 6e745t CC 1.246E 03 T.464F OL 4.615E OL LeLGAE O44 TAdeE U2 “ 
2 41572 Ge 23LE OF F.261t C3 2.196E 93 161524 O?2 F.1BSE M3 HLTLHE O% 1.6°4E 94 H.247F OF 
9 4113s? SoISTE O2 Le3BGE Cl B.154SE C2 H.CIGFE 02 4.352E OF LL525F 0% F.LUITE O64 2.0038 03 a 
i VA 2WKLLZ2 2 5.435E OF LeGIAE CH 2.64RE CY 2.3PSF CO LeAITE OG 16939F 94 2.05HF OV Leluse GS 
16 4172 LeCDBE 0% 21.530F 0% F.PITE O2 3.7CAF OL S.HCOF OL 3.309% O2 B-O0TL 54 LLAGDE U4 
22 41 9/2 MeLTOE 00 2.09RE 04 L.ISSE 02 1.940E OL Fo2LTF OF F2935E OF 32659F OF LUTTE 04 U 
29 GF Ar? 2-FO0E-13 1.652E 03 6.5638 O2 2.21GE OF BL55CE OL 72334E GI STSSE 6% 5.465F 02 ! 
41 6F T2 L.652E OF H.SOFE-16 1Le3C05E C2 4.699F 03 S.19PF 92 1e59)F 92 1LeGIZE 14 6 0 
45 4F 5/2 He I63F U2 Le30SE O2 BePFOE-14 36495E OF 1Le332t 12 F.HDTE OF 2.43% i 
48 6F Be ZoZ239E O35 4.699E OF 3.6459F O02 4eICVE-14 LLLBAF OL H.COSE OF Go S67F 4 
32:45 3/2 B.59CE OL S.19BE C2 1.332E O2 LoTEALE OL LeS3ZE~12 P.43LE 93 2.ee7TE 4 
6B 411572 TL33GE OF 1.99VE 02 4.453E 03 6.054F OF 47F-1% 2. 527F 2 


14 StL3/2 S.7S3E OF 1.6926 O4 2.435 02 6.369F 02 S27F 93 5.551E 3 
3S 2HLIS2 2 5e469F O2 6.6220F 07 2.414F 04 4.95AF OF FO1GTE 04 1.95NE O2 KeP5SVE-9 ly 
2. 4tiis? LerLLE 04 7.6696E Of T.LLO2ZE C3 LeTLLE 9% 5.204F C2 7T.2U5F O2 1. 549E y 
26 41 972 2e9HGE O3 2.606F O38 4.53IF C2 3.9°FE O% 2.ATOF 04 LATTLF-O1 2.037E ‘ 1 
aL 4F O42 #eS0TE OF F6277E OF 2.729E DG B62GGE O02 BeLIIE O12 1-CHCE OL 2. 949E Ge 0; { ’ 
43 4F 77/2 1.725E O2 1L.532E 0% L.COZE O% 1.227F O38 1L2057E OF HACS5SE O02 1. OVE ue os bh 3 ’ 
3 491572 2.099E O% Z2Z.37ZE OF LeVIGE C2°3,215F OF E.647F OF L~TIZL 04 Le42t 4 oer Os 4 
4% ’ 
af 1/2 4115/2 
6 4115/2 $-429E 03 F.391E C4 
15 @th9/ed BeLVVE C2 L.SALE O04 
‘ 34 2HILS2 20 2.389F OF 1L.268E 04 
20 stbis2 1.215€ OO F.657TE 08 
25 at 972 L.257F 04 1L.253E 04 
27 4F 9/2 GebLTE 2 eA26E O04 
2 411572 LeLOTE O% B.3ANE 04 
9 4EL372 4e6R0F OF FeOLIE OF 
YB 2HLL/S 2 Se292F OF 1.694E OF 
16 “1li72 2e592E O% 1.342F 08 
22 41 97/2 364326 04 3.TOTE O83 
29 4F 972 1e775€ G2 2.099F C4& 
SL 4F 772 EeSSZE US 2.3972E CI 
45 GF S72 1.0026 O04 1.O1H4E 03 
4A 4F 3/2 1.2776 O3 3.2156 O38 
92.45 3/2 1.052F 02 G.647TF CS 
A SELSS2 B.09DE O2 L.SLZE CH 
m* —~y Le Sb1972 1.7046 O% 1.64026 OF 
35 2HLI/2 20 2.992F 82 5.A25E OL 
2b 4ttis2 7.4038 OF 6e06K8E OF 
24 41 972 2-693F O85 7.3508 OF 
31 4F 972 1.4926 OF L.OOTE 04 
43 4F 1/2 LeUT2E-12 D.H1RE 02 
3 411572 FeSLPE O2 2.27HE-19 


4A given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
} Spontaneous transition prokability. 


TABLE 66. SQUARED-MATRIX ELEMENTS PROPORTIONAL TO TRANSITION PROBABILITIES 
FOR Er**+ IN Y3Ga50} 2 


1GMA TRANSITION PROPAAILITIES BETWEEN 2MU = ant 2” = 4 


. im) 7 wv 4 Mi 39 in 23 at “2 
4t1572 411%72 aHats2 2 &thive 4116/2 4113/2 2MLis2 20 4E11/2 41 9/2 4F 9/2 “F 7/2 
1-69RE OF 1.67360 O4 41,.445€ 93 LLL2CE 0% 1.A64E 04 7.9864 03 8.738E O2 3.184EF 03 12372E 03 12739F C3 


S$ 41is72 re ee | 
3 StLS/? LendFF 0 4.047TF-14 3.053F 0? 4.685F OF 5.231F C3 G.615E 00 3.299E 02 1.630€ O% 9.1B8BE O2 31.939F O43 4.328€ CB 
t 


C 
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difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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spontaneous transition probability. 
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4A given value must be multiplied by a constant and the cube of the energy 
difference between the initial and final states, for example, to obtain the 
spontaneous transition probability. 
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